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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 
Civil Division 



GENMAB A/S, 

Bredgade 34 

1 260 Copenhagen K 

Denmark, 

Plaintiff, 



HON. JOHN J. DOLL, 

Under Secretary of Commerce for 
Intellectual Property and Director of the 
United States Patent and Trademark Office 
Office of General Counsel 
United States Patent and Trademark Office 
Madison Building East, Rm. 10B20 
600 Dulany Street 
Alexandria, VA 22313, 

Defendant. 



Civil Action No. 



COMPLAINT 

Plaintiff Genmab A/S ("Genmab"), for its complaint against the Honorable John J. Doll, 
states as follows: 

NATURE OF THE ACTION 

1 . This is an action by the assignee of United States Patent No. 7,438,907 
(hereinafter "the '907 patent") seeking judgment, pursuant to 35 U.S.C. § 1 54(b)(4)(A), that the 
patent term adjustment for the '907 patent be changed from 384 days to 854 days. 

2. This action arises under 35 U.S.C. § 1 54 and the Administrative Procedure Act, 5 
U.S.C. §§701-706. 
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THE PARTIES 

3. Plaintiff Genmab is a corporation organized under the laws of Denmark ; having a 
principal place of business at Bredgade 34, 1260 Copenhagen K, Denmark. 

4. Defendant John J. Doll is the Acting Under Secretary of Commerce for* 
Intellectual Property and Director of the United States Patent and Trademark Office (hereinafter 
"PTO"), acting in his official capacity. The Director is the head of the PTO and is responsible 
for superintending or performing all duties required by law with respect to the granting and 
issuing of patents, and is designated by statute as the official responsible for determining the 
period of patent term adjustments under 35 U.S.C. § 154. 

JURISDICTION AND VENUE 

5. This Court has jurisdiction to hear this action and is authorized to issue the relief 
sought pursuant to 28 U.S.C. §§ 1331, 1338(a) and 1361,35 U.S.C. § 154(b)(4)(A) and 5 U.S.C. 
§§ 701-706. 

6. Venue is proper in this district court by virtue of 35 U.S.C. § 1 54(b)(4)(A). 

7. This Complaint is being timely filed in accordance with 35 U.S.C. § 154(b)(4)(A). 

BACKGROUND 

8. Janine Schuurman, Catharina Emanuele Gerarda Havenith, Paul Parren, Jan G. J. 
Van De Winkel, Denise Leah Williams, Jorgen Petersen and Ole Baadsgaard are inventors of the 
patent application number 10/714,353 (hereinafter "the '353 application") which issued as the 
c 907 patent, entitled "Human Monoclonal Antibodies Against CD25" on October 21 , 2008. The 
'907 patent is attached hereto as Exhibit A. 

9. Plaintiff Genmab is the current assignee of the '907 patent, as evidenced by the 
records in the PTO, and is the real party in interest in the case. 



-2- 



Case 1 :09-cv-00709-RBW Document 1 Filed 04/1 7/2009 Page 3 of 82 

10. Section 1 54 of 35 U.S.C. requires that the Director of the PTO grant a patent term 
adjustment in accordance with the provisions of section 154(b), which set forth a "Guarantee of 
prompt Patent and Trademark Office responses" and a "Guarantee of no more than 3-year 
application pendency." 

11. In calculating the patent term adjustment, the Director has to take into account 
PTO delays under 35 U.S.C. § 154(b)(1)(A) and (B), any overlapping periods in the PTO delays 
under 35 U.S.C. § 154(b)(2)(A), any disclaimer of patent term by the applicant under 35 U.S.C. 
§ 154(b)(2)(B), and any applicant delays under 35 U.S.C. § 154(b)(2)(C). 

12. On October 2 1 , 2008, the '907 patent issued with a patent term adjustment of 384 
days listed on the face of the patent (See Ex. A at 1). 

13. On December 4, 2008, the patentees timely filed an Application for Patent Term 
Adjustment Including Request for Reconsideration of Patent Term Adjustment Under 37 C.F.R. 
§ 1 .705(d) and (d) (hereinafter "the Request for Reconsideration") for the '907 patent, requesting 
that it be granted a corrected patent term adjustment of 854 days based on the patentee's 
calculation of delay under 35 U.S.C. § 154(b)(1)(A) and (B). The Request for Reconsideration 
has not granted and is still pending before the PTO. A copy of the Request for Reconsideration 
and supporting Statement Under 37 CFR § 1.702(b)2 is attached hereto as Exhibit B. 

14. Under 35 U.S.C. § 154(b)(4)(A), "[a]n applicant dissatisfied with a determination 
made by the Director under paragraph (3) shall have remedy by a civil action against the Director 
filed in the United States District Court for the District of Columbia within 1 80 days after the 
grant of the patent. Chapter 7 of title 5 shall apply to such action." 

15. This action against the Director is timely filed within the 1 80 day period after 
grant of the patent, under 35 U.S.C. § 154(b)(4)(A). 
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CLAIM FOR RELIEF 

1 6. The allegations of paragraphs 1 - 1 5 are incorporated in this claim for relief as if 
fully set forth. 

1 7. The patent term adjustment for the '907 patent, as determined by the Director 
under 35 U.S.C. § 154(B) and listed on the face of the '907 patent, is 384 days (See Ex. A at 1). 

1 8. The Director's determination of the 384-day patent term adjustment is in error 
because the PTO did not properly calculate and allow an adjustment for the delay in issuance of 
the '907 patent beyond three years after the actual filing date of the application for the patent. 
As stated in the "Statement Under 37 CFR L702(b)2" accompanying the Request for 
Reconsideration, the correct patent term adjustment for the '907 patent is 854 days (see Ex. B) 

19. The '353 application was filed on November 14, 2003, and the '907 patent was 
issued on October 2 1 , 2008 . 

20. The plaintiff is entitled to an adjustment of the term of the '907 patent under 35 
U.S.C. § 154(b)(1)(A) in the amount of 473 days, which is the number of days attributable to 
PTO examination delay during prosecution of the '353 application ("A Delay"). 

21. The plaintiff is also entitled to an additional adjustment of the term of the '907 
patent under 35 U.S.C. § 154(b)(1)(B) in the amount of 470 days, which is the number of days 
the issuance of the '907 patent was delayed beyond three years after the actual filing date of the 
'353 application ("B Delay"). 

22. Section 35 U.S.C § 1 54(b)(2)(A) states that "[t]o the extent that periods of delay 
attributable to grounds specified in paragraph [1 54(b)(1)] overlap, the period of any adjustment 
granted under this subsection shall not exceed the actual number of days the issuance of the 
patent was delayed." For the '907 patent, the period of A Delay ended on iMay 2, 2006, prior to 
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the first day of the period of B Delay. Accordingly, Plaintiff submits that the A and B period of 
delay for the '907 patent are not overlapping. 

23. The total period of PTO delay was 943 days, which is the sum of the A Delay 
(470 days) and the period of B Delay (473 days), as shown in the figure attached hereto as 
Exhibit C. 

24. The '907 patent is not subject to a disclaimer of term. Therefore, the period of 
patent term adjustment is not limited under 35 U.S.C. § 154(b)(2)(B). 

25. The total period of PTO delay is reduced under 35 U.S.C. § 154(b)(2)(C) by the 
period of applicant delay, which the Director calculated for the '907 patent as 89 days. 

26. Accordingly, the correct patent term adjustment to which the plaintiff is entitled 
under 35 U.S.C. § 154(b)(1) and (2) is 854 days, which is the period of PTO delay (473 days + 
470 days = 943 days), less the period attributable to applicant delay (943 days - 89 days = 854 
days). 

27. The Director erred in the determination of patent term adjustment for the '907 
patent by erroneously crediting only the A delay of 473 days, instead of correctly crediting the 
sum of both the A and B delays. Thus, the Director incorrectly calculated a patent term 
adjustment for the '907 patent as 384 days (473 days - 89 days = 384 days). By this erroneous 
calculation, the Director has deprived the plaintiff of the full patent term adjustment to which it 
is entitled (calculated above as 854 days). 

28. In its opinion in Wyeth v. Dudas, Civ. Action No. 1 :07-cv-01492-JR, this Court 
explained the proper construction and application of the provisions of 35 U.S.C. § 1 54(b) for 
determining patent term adjustment. See, Mem. Op. dated 20 September 2008, docket no. 27, 
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reported as 88 U.S.P.Q.2d 1538. In accord with this Court's decision in Wyeth, the patent term 
adjustment for the '907 patent is properly determined to be 854 days, as set forth above. 

29. The Director's allowance of only 384 days of patent term adjustment for the '907 
patent is arbitrary, capricious, an abuse of discretion, and otherwise not in accordance with law 
and in excess of statutory jurisdiction, authority or limitation. 

WHEREFORE, Plaintiff respectfully prays that this Court: 

A. Issue an Order changing the period of patent term adjustment for the '907 patent 
term from 384 days to 854 days, and requiring the Director to alter the term of the '907 patent to 
reflect the 854 day patent term adjustment. 

B. Grant such other and further relief as the nature of the case may admit or require 
and as may be just and equitable. 

Respectfully Submitted, 

DeDoraETM. Shelton 
(D.C. Bar No. 464487) 
Christopher M. Loveland 
(D.C. Bar No. 473969) 

SHEPPARD MULLIN RICHTER & HAMPTON LLP 

1300 I Street, NW 

Suite 11 00 East 

Washington, DC 20005 

Phone: (202)218-0000 

Facsimile: (202) 218-0020 

Dated: April 1 7, 2009 Counsel for Genmab S/A 

Of Counsel 

William A. Scofield, Jr. 
Jane E. Remillard 
LAHIVE & COCKFIELD LLP 
One Post Office Square 
Boston, MA 02109 
Phone: (617)994-0755 
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Facsimile: (617) 742-4214 
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Exhibit a 
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Figure 1 

Light chain sequences 



1 10 20 30 40 

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQK germ-line 

EIVLTQSPGTLSLSPGERATLSC RASQSVSSSFLAW YQQK (1) ABl 

ENVLTQSPGTLSLSPGERATLSC RASQSGSSSY1A WYQQK (1) AB7 

EIVLTQS PGTLSL S PGERATLSCRASQSVSSSFLAWYQQK (1) ABll 

E I VLTQS PGTL SL S PG ERATL SC RA S Q S VS S - YLA WYQQK (1) ABl 2 



41 50 60 70 . 80 

PGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLE germ-line 

PGQAPRLLI Y GAS SRAT G I PDRF SG SGSGTDFTLTI SRLE (41) ABl 

PGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLE (41) AB7 

PGQA P RLL I Y GAS S RAT G I PDRFSG SGSGTDFTLTI SRLE (41) ABll 

PGQAPRLLI YGASSRATGI PDRF SGSGSGTDFTLTI SRLE (41) AB12 



81 90 100 110 120 

PEDFAVYYCQQYGSSP germ- 1 ine 

PEDFAVYYC QQYSSSPLT FGGGTKVEIKRTVAAPSVFIFP (81) ABl 

PEDFAVYYCQQYGSSPITFGQGTRLEIKRTVAAPSVFIFP (81) AB7 

PEDFAVYYCQQYSSSPLTFGGGTKVEIKRTVAAPSVFIFP (81) ABll 

PEDFAVYYC QQYGSSPLT FGGGTKVEIKRTVAAPSVFIFP (81) AB12 



CDR1, CDR2, and CDR3 have been underlined. 
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Figure 2 

Heavy chain sequences 

1 10 ' 20 30 40 

QVQLVQSGAEVKKPG S S VKVSC KASGGT F SS YAI SWVRQ A germ-line 

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSRYPINVWRQA (1) -AB1 

QVQLVQSGAgVKKPGSSVKVSCKASGGTFS RYAINW VRQA (1) AB7 

QVQLVQSGAEVKKPGSSVKVSCKASGGTFS RYPIN WVRQA (1) AB11 

QVQLVQSGAEVKKPGSSVKVSCKASGGTFS RYIINW VRQA ( 1 ) AB1 2 

41 50 60 70 80 

PGQGLEWMGRIIPILGIANYAQKFQGRVTITADKSTSTAY germ-line 

PGQGLEWM GRIIPILGIADYAQRFQG RVTITADKSTNTAY (43) AB1 

PGQGLEWMG R1 1 PILDIADYAQKFQD RVTITADKSTNTAY (43) AB7 

PGQGLEWM GRI IPILGIADYAQRFQG RVTITADKFTNTAY (43) AB11 

PGQGLEWMG RIIPILGVBNYAQKFQG RVTITADKSTSTAY (43) A B12 

• SI 90 100 110 120 

MELSSLRSEDTAVYYCAR germ- line 

MEL S SLR S EDTAVY YC AR RDWGDYW GQGTLVTVS S ASTKG (85) AB1 

MEL SSLR S EDTAWYCA RKDVJF DP WGQGTLVTV5 S ASTKG (85) AB7 

MELSSLRSEDTAWYCA RRDWGDYW GQGTLVTVSSASTKG (85) AB11 

MELSSLRSEDTAVYYCAR XDWFDYW GQGTLVTVSSASTKG ( 85 ) AB12 

121 

germ-line 



PSVFPLA (121) AB12 

CDR1, CDR2, and CDR3 regions have been underlined. 
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Figure 11 




1 1 : 1 

10 100 1000 

antibody concentration (ng/ml) 
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Figure 12 




1 r- 1 

10 100 1000 

antibody concentration (ng/ml) 



Case 1:09-cv-00709-RBW Document 1 Filed 04/1 7/2009 Page 24 of 82 
U.S. Patent Oct. 21, 2008 Sheet 13 of 16 US 7,438,907 B2 



Figure 13 




antibody concentration (ng/ml) 
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Figure 14 
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Figure 15 
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Figure 16 



FlTC-labeled AB12 present during pre-incubation 



culture at 37°C 
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FITC-labeled AB12 present during whole assay 
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HUMAN MONOCLONAL ANTIBODIES 
AGAINST CD25 

BACKGROUND OF THE INVENTION 

5 

The high atfiaity interieukin-2 receptor (IL-2R) is a hei- 
eroirimeric cell surface receptor composed of a. £ and y c - 
polypeptide chains (K n 10' 1 1 M). The 55 kDa a-chain. also 
known as IL-2Ro, CD25, p55, and Tac (T cell activation) 
antigen, is unique to the IL-2R. The (3 (CD 122; P75) and to 
(CO 132) chains are part of a cytokiue receptor superfamily 
(hematopoierin receptors) and are functional components of 
other cytokine receptors, such as IL-1 5R CWaldmaun (1993) 
Immunol. Today 14(6):264-70; EHery et al. (2002) Cytokine 
Growth Factor Rev. 13(1): 27-40). The intermediate affinity 15 
receptor is a dimer composed of a |5- and a y c -chain (K n 1 0 -9 
M) while the low affinity receptor consists of a monomelic 
a-subunit that has no signal transduction capacity (K n 10~ 8 
M)(Waldmann(]993)/mmim0/. Today 14(6): 2 64-70). 

Resting T cells, B cells, and monocytes express few CD25 20 
molecules. However, the receptor is rapidly transcribed and 
expressed upon activation (Ellery et al. (2002) Cvtohne 
Growth Factor Rev. 13(1): 27-40:' Morris et al. (2000) Ann. 
Rheum. Dis, 59(Suppl. I):il09-14). Cells expressing Ibc high 
affinity IL-2R express CD25 (the CD25-subunit) Tn excess 25 
which leads to both high and low affinity IL-2 binding pro files 
( Waldmarui et al . ( 1 993) Blood 82(6): 1 701 - 1 2; de Jong et al . 
(1996) J. Immunol. 156(4): 1339-48). CD25 is highly 
expressed by T cells in some autoimmune diseases, such as 
rheumatoid arthritis, scleroderma, and uveitis, as well as skin 30 
disorders, e.g., psoriasis and atopic dermatitis, and a variety 
of lymphoid neoplasms, e.g., T cell leukemia, and Hodgkin's 
disease (Waldmann (1993) Immunol. Today 1 4(6):264-70: 
Kunler et al. (1999) J. Mol Med. 77(1 ):226-9). In addition.' 
CD25 expression is associated with allograft rejection and 
grafi-versus-host responses (Jones et al. (2002^ J. Immunol. 
168(3):1 123-1130; Anasetti et al. (1994) Wood 84(4): 1320- 
7). 

Accordingly, CD25 is an important target for antibody 



approximately 1 (r s M or less, such as lCT y M or less. 10" 10 M 
or less, or UV u M or even less when determined by surface 
plasmon resonance (SPR) technology in a BlAcore 3000 
instrument using recombinant human IL-2Ra as the Itgnnd 
and the antibody as the analvte. Such antibodies typically do 
not cross-react with related cell -surface antigens and do thus 
not inhibit their function. 

Furthermore, the human antibodies of the present inven- 
tion inhibit (e.g., block) the interaction of CD25 with its 
ligand. IL- 2. For example, binding can be inhibited by at least 
about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%. 90%, or 
100%. Examples of cells which express CD25 and, the cel- 
lular function of which therefore, can he inhibited by the 
human antibodies of the present invention include, among 
others T cells, B cells and monocytes. For example, as shown 
herein, the human antibodies of the invention can inhibit IL-2 
binding to CD25. Such inhibition of IL-2 binding to CD25 
concomitantly inhibits various cellular mechanisms induced 
by IL-2 binding. As also shown herein, human antibodies of 
the invention can inhibit anti-CD3 antibody- induced T cell 
proliferation in a dose-dependent manner. As also shown 
herein, human antibodies of the invention can inhibit mixed 
lymphocyte reaction (MLR) in a dose-dependent manner. 
Inhibition of proliferation in such experiments may be moni- 
tored by a decrease in the accumulation of cell mass as mea- 
sured in ELISA or by a decrease in the incorporation of BrdU 
in the cell's DNA. 

Human antibodies of the invention include IgGl (e.g.. 
IgGU and IgGL>.) ? and IgG4 (e.g., IgG4 } K and IgG4,M 
antibodies. However, other antibody isotypes are also encom- 
passed by the invention, including IgG2, IgG3, IgM. IgAl . 
IgA2, secretory IgA, lgD, and lgE. The antibodies can be 
whole antibodies or ami gen -binding fragments thereof 
including, for example, Fab, Fab'. F(ab)2. F(ab') 2 , Fv. single 
chain fv (scFv) fragments or bispecific antibodies. Further- 
more, the antigen-binding fragments include binding-domain 
immunoglobulin fusion proteins comprising (i) a binding 
domain polypeptide (such as a heavy chain variable region or 
a light chain variable region) that is fused to an inununoglo- 



mediated therapy, for example, to reduce inflammation in w bulin hinge region polypeptide, (ii) an immunoglobulin heaw 

chain CH2 constant region lused to the hinge region, and (iii) 
an immunoglobulin heavy chain CH3 constant region fused 
to the CH2 constant region. Such binding-domain immuno- 
globulin fusion proteins are further disclosed in US 2003/ 
45 011 8592 and US 2003/01 33939. Particular human antibodies 
of the present invention include those referred to as AB1. 
AB7. AB1 1, and AB1 2, encoded by human heavy chain and 
human kappa light chain nucleic acids comprising nucleotide 
sequences in their variable regions as set forth in SEQ ID 
50 NOs:L 5, 9, or 13 and SEQ ID NOs:3, 1, 11, or 15, respec- 
tively, and conservative sequence modifications thereof. In 
another embodiment, the human antibodies are characterized 
by having human heavy- chain and human kapp3 light chain 
variable regions comprising the amino acid sequences as set 
55 forth in SEQ ID NOs:Z 6, 10. or 14 and SEQ ID NOs:4, 8, \ 2, 
or 1 6, respectively, and conservative sequence modifications 
thereof. 

Other particular human antibodies of the invention include 
those which comprise a CDR (complementarity determining 
60 region) having a human heavy and light chain CDR1. a 
human heavy and light chain CDR2, and a human heavy and 
light chain CDR3, wherein 

(a) the human heavy chain CDR I . CDR 2. and CDR3 com- 
prise an amino acid sequence selected from the group con- 
65 sisting of the CDR 1 . CDR2. and CDR3 amino acid sequences 
shown in FIGS. 1-10 (SEQ ID NOs:I7-19. 23-25. 29-31. or 
35-37). and conservative sequence modifications thereof, and 



autoimmune diseases, treat tumors, and prevent transplant 
rejection. However, while the results obtained and clinical 
experience to date clearly establish GD25 as a useful target 
for inimunolherapy, they also show that currently available 
murine and chimeric antibodies do hot constitute ideal thera- 
peutic agents. Therefore, the need exists for further therapeu- 
tic antibodies against CD25 which are effective in preventing 
and/or treating a range of diseases involving cells expressing 
CD25. , 

SUMMARY OF THE INVENTION 

The present invention provides novel antibody therapeu- 
tics for treating and/or preventing diseases associated with 
cells expressing CD25, including organ, tissue and cell trans- 
plant rejection, including allograft and xenograft rejection, 
era ft -versus- host disease, autoimmune diseases, inflamma- 
tory and hyp erprol iterative skin disorders, and lymphoid neo- 
plasms, among others. Ihc antibodies encompassed hy the 
invention are improved in that they are fully human and. thus, 
are potentially less immunogenic in patients. The antibodies 
are also advantageous based on their superior fund ional (e.g.. 
therapeutic) properties. 

As shown herein, the human antibodies of the invention 
hind to CD25 when tested by ELISA or flow cytometry. 

The human antibodies of the invention typically bind to 
CD25 with a dissociation equilibrium constant (K w ) of 
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(b) the human light chain CDR1, CDR2. and CDR3 com- 
prise an amino acid sequence selected from the group con- 
sisting of the CDR1 . CDR2, and CDR3 amino acid sequences 
shown in FIGS. 1-10 (SEQ ID NOs: 20-22, 26-28. 32-34. or 
3R-40), and conservative sequence modifications thereof. 5 

tn another embodiment, human anti-CD25 antibodies of 
the present invention can be characterized by one or more of 
the following properties: 

a) specificity for human CD25; 

b) a binding affinity to CD25 corresponding to a of 10 
approximately 10~ 8 Morless, such as 10 " 9 Mor less, 10" 10 M 

or less, or 1 0" 11 M or even Jess, when determined by surface 
plasmon resonance (SPR) technology in a BlAcore 3000 
instrument using recombinant !L-2Ru as the ligand and the 
antibody as the analyte; 1 5 

c) the ability to tolerize T cells; 

d) the ability to block the interaction of CD25 with its 
ligand, IL-2; 

• e) the ability to eliminate T cells expressing CD25; 

0 the ability to inhibit proliferation of T cells expressing 20 
CD25; 

g) the ability to inhibit anti-CD3 amibody- induced T cell 
proliferation of peripheral blood mononuclear cells (PB- 
MCs); 

h) the ability to block mixed lymphocyte reaction (MLR); 25 
and/or 

i) internalization of CD25 expressed on T cells. 

The terra "tolerized" as used herein, means that thcT cells 
arc not capable to react to an antigen after a rechallcnge with 
this antigen. * 30 

Human anti-CD25 antibodies of the present invention can 
be derivatized, linked to or co-expressed with other binding 
specificities. In a particular embodiment, the antibodies are 
linked to one or more binding specificities for a different 
target antigen, such as an antigen on an effector cell. .15 

Accordingly, the present invention also includes bispecific 
and multispecific molecules that bind to both human CD25 
and to one or more different target antigens, such as CD3, 
CD4, JL-1 5R, membrane bound or receptor bound TOP -a, or 
membrane bound or receptor bound IL- 15. 4u 

in another embodiment, human nnti-CD25 antibodies of 
the invention are derivatized, linked to or co-expressed with 
another functional molecule, e.g., another peptide or protein 
(e.g., a Fab fragment). For example, the antibody can be 
functionally linked (e.g., by chemical coupling, genetic 45 
fusion, honcovalent association or otherwise) to one or more 
oilier molecular entities, such as another antibody (e.g., to 
produce a bispecific or a multispecific antibody), a cytotoxin, 
eel hilar ligand or antigen (e.g., to produce an imrnunoconju- 
gate, such as an immunotoxin). The antibody also can be 50 
linked to other therapeutic moieties, e.g., a radioisotope, a 
small molecule anti-cancer drug, ananii-inflaimnatory agent, 
or an immunosuppressive agent. Accordingly, the present 
invention encompasses a large variety' of antibody conju- 
gates, bispecific and multispecific molecules, and fusion pro- 55 
tcins. all of which bind to CD25-expressing cells and which 
can be used to target other molecules to such cells. 

Human antibodies, immunoconjugates, bispecific and 
mullispecific molecules and coin posit ions of the present 
invention can be used in a variety of methods for inhibiting, 60 
killing and/or modulating, activity and/or growth (e.g. prolif- 
eration) of cells expressing CD25. In one embodiment the 
method includes inhibiting the proliferation of T cells 
expressing CD25. In another embodiment, the method 
includes inhibiting graft -versus-host responses, e.g., MLR. In 65 
stilt another embodiment, the method includes killing of ceils 
expressing CD25 (e.g.. by complement-mediated lysis or by 
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linking the antibody to a cytotoxin). The celts are preferably 
killed or inhibited without killing or inhibiting the activity of 
cells which do not express CD25 but which may. for example, 
express a structurally related cell-surface antigen (i.e., with- 
out cross-reactivity to related but functionally distinct cell 
surface antigens). Cells expressing CD25 which can be inhib- 
ited or killed using the human antibodies of the invention 
include, for example, activated T lymphocytes, B lympho- 
cytes, monocytes, macrophages, Kuppfer cells of the liver, 
and Langerhans' cells of the skin expressing CD25. 

Accordingly, human antibodies of the present invention 
can be used to treat and/or prevent a variety of diseases and 
conditions wherein activated cells expressing CD25 play an 
active role in the pathogenesis by administering the antibod- 
ies to patients suffering from such diseases and conditions. 
Exemplary' diseases that can be treated (e.g.. ameliorated) or 
prevented include, but are not limited to, transplant rejection, 
including allograft and xenograft rejection, in patients under- 
going or who have undergone organ or tissue transplantation, 
such as heart, lung, combined heart-lung, trachea, kidney, 
liver, pancreas, oesophagus, bowel, skin, limb, umbilical 
cord, stem cell, islet cell transplantation, etc. Antibodies of 
the present invention may thus be used as prophylactics in 
allograft and xenograft rejection, or be used to reverse., treat, 
or otherwise ameliorate acute allograft or xenograft rejection 
episodes. 

Further diseases than can be treated include graft-versus- 
host disease, e.g. blood transfusion graft -versus-host disease 
and bone marrow graft-versus-host disease; inflajoiniatory, 
immune or autoimmune diseases, such as rheumatoid arthri- 
tis, ankylosing spondylitis, psoriatic arthritis, type 1 diabetes, 
insulin-requiring type 2 diabetes, multiple sclerosis, systemic 
lupus erythematosus, myasthenia gravis, inflammatory bowel 
disease, Crohn's disease, ulcerative colitis, dermato-poly- 
myositis, Sjogren's syndrome, arleritides, including giant 
cell arteritis, aplastic anemia, asthma, scleroderma, and uvei- 
tis: inttmumalory or hyperproliferative skin disorders, e.g., 
psoriasis, including plaque psoriasis, pustulosis palmoplan- 
taris (PPP), erosive lichen planus, pemphigus bullosa, epider- 
molysis bullosa, contact dermatitis and atopic dermatitis; and 
a variety of lymphoid neoplasms, e.g., T cell leukemia, 
Hodgkiu's disease, hairy cell leukemia, or cutaneous T cell 
lymphoma, including mycosis fungoides, and Sezary's syn- 
drome. 

Further diseases that can be treated are 
malignancies wherein an inhibition of infiltrating CD25+ 
regulatory T cells is heneficial, such as gastric cancer, esoph- 
ageal cancers, malignant melanoma, colorectal cancer, pan- 
creas cancer, breast cancer, small cell lung cancer, non-small 
cell lung cancer, cervical cancer, ovarian cancer, and renal 
cell carcinoma; 

hematological disorders, such as adult T cell leukemia/ 
lymphoma, anaplastic large cell lymphoma, chronic lympho- 
cytic leukemia (CLLy small lymphocytic lymphoma (SLL), 
peripheral T cell lymphoma, and secondary amyloidosis: 

skin disorders, such as pyoderma gangraenosum. granu- 
loma annulare, allergic contact dermatitis, cicatricial pem- 
phigoid, and herpes gestation is; 

hepato-gastro intestinal disorders, such 3S collagen colitis, 
sclerosing cholangitis, chronic active hepatitis, lupoid hepa- 
titis, autoimmune hepatitis, alcoholic hepatitis, chronic pan- 
creatis. and 3cme pancreaiilis; 

cardiac disorders, such as myocarditis, and pericarditis: 
vascular disorders, such as arteriosclerosis, giant cell 
arteritis/polymyalgia rhcumatica. Takayasu arteritis, pol- 
yarteritis nodosa, Kawasaki syndrome. Wegener's granulo- 
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matosis. microscopic poiy angiitis, Churg -Strauss syndrome, 
leukocytoclasric angiitis, and secondary leukocytodastic 
vasculitis: 

renal disorders, such as acute glomerulonphritis. chronic 
glomcmloncphriiis. minimal change nephritis, and Goodpas- 5 
lure's syndrome; 

pulmonary disorders, such as alveolitis, bronchiolitis oblit- 
erans, silicosis, and berylliosis; 

neurological disorders, such as multiple sclerosis. Alzhe- 
imer's disease, myasthenia gravis, chronic demyclinating to 
polyneuropathy, and polyradiculitis including Guillain-Barre 
syndrome; 

connective tissue disorders, such as relapsing polychondri- 
tis, sarcoidosis, systemic lupus erythematosus, CNS lupus, 
discoid lupus. lupus nephritis, chronic fatigue syndrome, and is 
fibromyalgia; 

endocrinological disorders, such as Graves* disease, Hash- 
imoto's thyroiditis, and subacute thyroiditis; and 

viral infections, such as tropical spastic paraparesis. 

In a particular embodiment of the invention, the subject 20 
being administered the antibody is additionally treated with 
one or more further therapeutic agents, such as immunosup- 
pressive agents, anti-inflamniatory agents, chemotherapeutic 
agents, cytotoxic agents or other agents which serve to 
enhance the therapeutic effect of the antibody. 25 

In yet another aspect, the present invention provides a 
method for detecting in vitro or in vtvo the presence of CD25 
in a sample or individual, e.g. , for diagnosing a CD25-relaled 
disease, preferably at an early stage. This can also be useful 
for monitoring the disease and effect of treatment with an 30 
anti-CD25 antibody and for detennining and adjusting the 
dose o f the ant ibody to be adrainistercd. In one embodiment, 
detecting the presence of CD25 in a sample is achieved by 
contacting a sample to be tested, optionally along with a 
control sample, with a human monoclonal antibody of the 35 
invention under conditions that allow for formation of a com- 
plex between the antibody and CD25. Complex formation is 
then detected (e.g. : using EL1SA, flow cytometry or Western 
blotting). When using a control sample along with the test 
sample, complex is detected in both samples and any statis- *o 
tically significant difference in the formation of complexes 
between the samples is indicative of the presence ofCD25 in 
the test sample. The in vivo method can be performed using 
imaging technique such as PET (positron emission tomogra- 
phy) or SPECT (single photon emission computed tomogra- *5 
phy). 

In a further aspect, the invention relates to ami-idiotypie 
antibodies which bind to the human monoclonal antibodies of 
the invention. These anti-idiotypic antibodies can be used as 
an immunodiagnostic tool to detect and quantify levels of 50 
human monoclonal antibodies against CD25 in laboratory or 
patient samples. This may be useful for examining pharma- 
kokinetics of the anti-CD25 antibody or for detennining and 
adjusting the dosage of the anti-CD25 antibody and for moni- 
toring the disease and the effect of treatment in a patient. 55 

Mouse anti-idiotypic antibodies can be made e.g. by 
immunizing Balb/C mice with the human monoclonal anti- 
bodies according to the invention, and generating hybridomas 
from spleens of these mice by fusion with myeloma cells such 
as NSi using standard techniques. 60 

In yet another aspect the invention provides a transgenic 
non- human animal, such as a transgenic mouse, which 
express human monoclonal antibodies that bind to CD25. In 
a particular embodiment, the transgenic non-human am ma! is 
a transgenic mouse having a genome comprising a human 55 
heavy chain transgene or transchromosome and a human light 
chain transgencorrransciironiosomc encoding all ora portion 



of an antibody of the invention. The transgenic non-human 
animal can be immunized with a purified or enriched prepa- 
ration of CD25 antigen and/or cells expressing CD25. Pref- 
erably, the transgenic non-human animal, e.g., the transgenic 
mouse, is capable of producing multiple isorypes of human 
monoclonal antibodies to CD25 (e.g., IgG, IgA and/ or IgM) 
by undergoing V-D-J recombination and isotype switching. 
Isotype switching may occur by, e.g., classical or non -classi- 
cal isotype switching. 

Accordingly, in yet another aspect, the invention provides 
isolated B cells from a transgenic non-human animal as 
described above, e.g., a transgenic mouse, which expresses 
human anti-CD25 antibodies. The isolated B cells can then be 
immortalized by fusion io an immortalized cell to provide a 
source (e.g., a hybridoma) of human anti-CD25 antibodies. 
Such hybridomas (i.e., which produce human anti-CD25 
antibodies) are also included within the scope of the inven- 
tion. 

As exemplified herein, human antibodies of the invention 
can be obtained directly from hybridomas winch express the 
antibody, or can be cloned (e.g., from hybridomas or phage 
which display aniigen-bindingponkms of the antibodies) and 
recombinants expressed in n host cell (e.g., a CHO (Chinese 
Hamster Ovary) cell, or a NS/Ocell). Further examples of host 
cells are microorganisms, such as E. coli, and fungi, such as 
yeast. Alternatively, they can be produced recombinantly in a 
transgenic non-human animal or plant. Accordingly, in 
another aspect, the present invention provides methods for 
producing human monoclonal antibodies which bind to 
human CD25. In one embodiment, the method includes 
immunizing a transgenic non-human animal, e.g.. a trans- 
genic mouse, as previously described (e.g., having a genome 
comprising a human heavy chain transgene and a human light 
chain transgene encoding all or a portion of an anti-CD25 
antibody), with a purified or enriched preparation of human 
CD25 antigen anoVor cells expressing human CD25. B cells 
(e.g., splenic B cells) of the animal are then obtained and 
fused with myeloma cells to form immortal, hybridoma cells 
thai secrete human monoclonal antibodies against CD25. 

In yet another aspect, the invention provides nucleic acid 
molecules encoding human anu-CD25 antibodies (e.g.. vari- 
able regions thereof), as well as recombinant expression vec- 
tors which include the nucleic acids of the invention, and host 
cells tmnsfected with such vectors. Methods of producing the 
antibodies by culturing these host cells are. also encompassed 
by the invention. Particular nucleic acids provided by the 
invention comprise the nucleotide sequences shown in SEQ 
ID NOs:l r 5, 9. or 13 and SEQ ID NOs:3, 1, 11, or 15 
encoding the heavy and light chains, respectively; of human 
anti-CD25 autibod'ies AB 7, AB7, AB 1 1 , and AB1 2. 

Other features and advantages of the instant invention will 
be apparent from the following detailed description and 
claims. 

BRIEF DESCRIPTION OF TOE DRAWINGS 

FIG . 1 shows the amino acid sequences of the light (kappa) 
chain V J regions of human monoclonal antibodies AB1 .AB7, 
ABU. and AB12 (SEQ ID NOs: 4 (residues 21 -1 40) : 8 (resi- 
dues2i-140) ; 12(residues21-140).and 1 6 (residues 2J- 139), 
respectively) with CDRs designated (gerra-linc sequence dis- 
closed as SEO ID NO: 71). 

FIG. 2 shows the amino acid sequences of the heavy chain 
VDJ regions of human monoclonal antibodies AB1. AB7. 
AB11, and AB 1 2 (SEQ ID NOs: 2, 6. 10. and K respec- 
tively) with CDRs designated (germ-line sequence disclosed 
as SEQ ID NO: 72). 
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FIG. 3 shows the amino acid sequence (SEQ ID NO: 2) and 
the corresponding nucleotide sequence (SF.Q ID NO: 1) of 
the heavy chain VDJ region of human monoclonal antibody 
AB 1 with CDRs designated. 

FIG. 4 shows the amino acid sequence (SEQ ID NO: 4) and 5 
the corresponding nucleotide sequence (SEQ ID NO: 3) of 
the light (kappa) chain VJ region of human monoclonal anti- 
body AB 1 with CDRs designated: 

FIG. 5 shows the amino acid sequence (SEQ 1 1 ) NO: 6) and 
' the correspoiicling nucleotide sequence (SEQ ID NO: 5) of i f > 
the heavy chain VDJ region of human monoclonal antibody 
AB7 with CDRs designated. 

FIG. 6 shows the amino acid sequence (SEQ ID NO: 8) and 
the corresponding nucleotide sequence (SEQ ID NO: 7) of 
the light (kappa) chain V J region of human monoclona 1 anti - 
body AB7 with CDRs designated. 

FIG. 7 shows the amino acid sequence (SEQ ID NO: 10) 
and the corresponding nucleotide sequence (SEQ ID NO: 9) 
of the heavy chain VDJ region of human monoclonal anti- 
body AB 1 1 with CDRs designated. 30 

FIG. 8 shows the amino acid sequence (SEQ ID NO: 12) 
and the corresponding nucleotide sequence (SEQ ID NO: 1 1 ) 
of the light (kappa) chain VJ region of human monoclonal 
antibody ABl 1 with CDRs designated. 

FIG. 9 shows the amino acid sequence (SEQ ID NO: 14) 25 
and the corresponding nucleotide sequence (SEQ ID NO: 1 3 ) 
of the heavy chain VDJ region of human monoclonal anti- 
body AB 1 2 with CDRs des i gnated. 

FIG. 10 shows the amino acid sequence (SEQ ID NO: 16) 
and the corresponding nucleotide sequence (SEQ ID NO: 1 5) 30 
of the light (kappa) chain VJ region of human monoclonal 
antibody ABl 2 with CDRs designated. 

FIG. 11 is a graph showing inhibition of IL-2 binding to its 
receptor, CD25. by supernatants of human monoclonal anti- s 
bodies ABl . AB7, ABl 1, and ABI2, compared to inhibition ' 
of IL-2 binding by Zenapax<S> antibody (daclizumab. recom- 
binant humanized lgGl anti-CD25 antibody, Roche). 

FIG. 12 is a graph showing inhibition of Zenapax® anti- 
body binding to CD25 bv human monoclonal antibodies 
ABl, AB7, AB11. and AB12. 

FICi. 13 is a graph showing inhibition of anti-CD3 anti- 
body-induced T cell proliferation (using PBMOs) by human 
monoclonal antibodies ABl , AB7. AB 12, compared to inhi- 
bition by a control antibody (hJgGl/K) and Zenapax(S> anti- 4S 
body. 

FIG. 14 is a graph showing inhibition of MLR by human 
monoclonal antibodies ABl . AB7, ABl 2, compared to inhi- 
bition by a control antibody (hlgGI/K) and Zenapax<&> anti- 
body. 5C 

FIG. 15 shows photographs using FITC filter visualizing 
the internalization of CD25 by F ITC-labeled AB 1 2 . FIG. 15A 
shows the result for T cell blasts pre -incubated with F ITC- 
labeled ABl 2 after 18 hours incubation at 37° C. and FIG. 
1 5B shows the result for T cell blasts cultured for 18 hours at 
37° C. in the presence of FITC-labeled ABl 2. For compari- 
son FJG. 1 5C shows the result for T cell blasts cultured for 1 8 
hours at 37° C. in the preseiKc of FITC-labcled isotype con- 
trol antibody (anti-KI IL). 

FIG. 16 shows the internalization of CD25 by FITC- la- SO 
beled AB 1 2 as measured by flow cytometry where a ratio of 
mean fluorescence intensitity (MFI) of above 1 indicates that 
internalization has taken place. FIG. 1 6 A shows the result for 
T cell blasts pre-incubated with FITC-labeled AB 1 2 at 4° C. 
and 37° C. respectively, and FIG. 16B shows the result of T 6< 
ceil blasts cultured in the presence of FITC-iabeled AB 1 2 at 
4° C. and 37° C, respectively. 



DETAILED DESCRIPTION OF THE INVENTION 

'The present invention provides antibody -based therapies 
for treating and diagnosing a variety of disorders involving 
cells expressing CD25. Therapies of the invention employ 
isolated human monoclonal antibodies which specifically 
bind to an epitope present on CD25. Such antibodies include 
all known isotypes, e.g.. IgA. IgGl-4, lgE. IgM, and IgD 
antibodies. 

In one embodiment the antibody is an IgG 1 anu'body, more 
particularly an IgGl ,k or IgGl./. isotype. In another embodi- 
ment the antibody is an IgG3 antibody, more particularly an 
IgG3,K or IgG3/. isotype. In yet another embodiment the 
antibody is an IgG4 antibody, more particularly an IgG4,K or 
lgG4.>. isotype. In still another embodiment the antibody is 
an IgA 1 or IgA2 antibody. In still a further embodiment the 
antibody is an IgM antibody. 

In one embodiment, the human anribodies are produced in 
a nonhuman transgenic animal, e.g., a transgenic mouse, 
capable of producing multiple isotypes of human monoclonal 
antibodies to CD25 by undergoing V-D-J recombination and 
isotype switching. Such transgenic animal can also be a trans- 
genic rabbit for producing polyclonal antibodies such as dis- 
closed in US 2003/0017534. Accordingly, the invention also 
encompasses human polyclonal antibodies which specifi- 
cally bind to CD25. Accordingly, aspects of the invention 
include not only antibodies, antibody fragments, and phar- 
maceutical compositions thereof, but also nonhuman trans- 
genic animals, B cells, host cell trans fectomas, and hybrido- 
mas which produce monoclonal antibodies. Methods of using 
the antibodies of the invention to block or inhibit cells 
expressing CD25 are also provided and are useful in the 
treatment of disorders associated with CD25. Methods of 
using the antibodies of the invention to detect a cell express- 
ing CD25 are encompassed by the invention. 

In order that the present invention may be more readily 
understood, certain terms are first defined. Additional defini- 
tions are set forth throughout the detailed description. 

The terms "CD25** and "CD25 antigen" are used inter- 
changeably herein, and , include any variants, isoforms and 
species homologs of human CD25 which are naturally 
expressed by cells or arc expressed on cells transfected with 
the CD25 gene. Synonyms of CD25. as recognized in the art, 
include CD25, p55. and Tac (T cell activation) antigen. Bind- 
ing of an antibody of the invention to the CD25 antigen 
inhibits and/or blocks CD25 from binding to its ligand. IL-2. 
and. concomitantly, the resultant cellular 1 unction thereof. 
For example, in one embodiment, the human antibodies of the 
invention inhibit anli-CD3 antibody- induced !" cell prolifera- 
tion. In another embodiment, the human monoclonal antibod- 
ies inhibit MLR. 

As used herein, the terra "inhibits growth" (e.g.. referring 
to cells) is intended to include any measurable decrease in the 
ceil growth when contacted with an anti-CD25 antibody as 
compared to the growth of the same cells not in contact with 
an ami-CD25 antibody., e.g., the inhibition of growth of a cell 
culture by at least about 10%, 20%. 30%, 40%. 50%, 60%, 
70%. 80%. 90%, 99%. or 100%. 

As used herein, the terms "inhibits binding" and "blocks 
binding" (e.g., referring to iniiibition/hlocking of binding of 
IL-2 to CD25 ) are used interchangeably and encompass both 
partial and complete inhibition/blocking. The inhibition/ 
blocking of bindhig of IL-2 to CD25 preferably reduces or 
alters the norma! level or type of cell signaling that occurs 
when iL-2 binds to CD25 without inhibition or blocking. 
Inhibition and blocking are also intended to include any mea- 
surable decrease in the binding affinity of IL-2 to CD25 when 
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in contact with an anti-CD25 antibody as compared to the These antibody fragments are obtained using conventional 

ligand not in contact with an anti-CD25 antibody. e.g. : the techniques known to those with skill in the art, and the frag- 

blocking of binding ofIL-2 to CD25 by at least about 1 0%, ' ments are screened for utility in the same manner as are intact 

20%. 30%, 40%. 50%, 60%. 70%. 80%, 90%. 99%. or ! 00%. antibodies. 

'Hie term "antibody- as referred to herein includes intact ? Tn e term ^ epitope" mean S£ , protein determinant capable of 

antibodies and any antigen binding fragment (i.e., "antigen- s ? ccll,c * ind,D & 10 ™ Epitopes usually consist of 

»>\ • • , L • -.u r * *. t. . ^ chenncallv active surface erou pi ngs of molecules such as 

binding portion ) or single chain thereof An antibody - , . . . „ . ... 

, ... , . amino acids or sugar side chains and usually have specific 
refers to a glycoprotein comprising at least two . -heavy (H) ^ dimensiona f smicmraI characteristics, as well as spe- 
ctrins and two light (L) chains inter- connected by disulfide w ^ cl characterislics . Conformational and nonconform 
bonds, or an antigen binding portion thereof. Bach heavy mitioral eoit0pes ^ distinguished in that the binding to the 
chain is comprised of a heavy chain variable region (abbre- fomjer bul * not ±c latler is lost bv ^atmem with denaturing 
viatcd herein as V^) and a heavy chain constant region. Each solvents 

light chain is comprised of a light chain variable region (ab- The term "bispecific molecule" is intended to include any 

breviated herein as V J and a light chain constant region. '1 Tie j 5 agent, e.g., 0 protein, peptide, or protein or peptide complex, 

V„ and V i regions can be further subdivided into regions of which has two different binding specificities. For example, 

hypervariability, termed complementarity determining the molecule may bind to. or interact with, (a) a cell surface 

regions (CDR), interspersed with regions that are more con- antigen and (b) an Fc receptor on the surface of an effector 

served, termed framework regions (FR). Each and V A is cell. 

composed of three CDRs and four FRs, arranged from amino- 20 The term "multispecific molecule'" or "beterospeci fic mol- 

terminus in carboxy-terminus in the following order FR1, ecule" is intended to include any agent, e.g., a protein, pep- 

CDRl , FR2, CDR2 7 FR3, CDR3, FR4. The variable regions ode, or protein or peptide complex, which has more than two 

of the heavy and light chains contain a binding domain that different binding specificities. For example, the molecule 

interacts with an antigen. The constant regions of the anti- bind t0 > ° r iu!eracl wilh , ( y ) a cel1 sujfaoe smtigen, (b) an 

bodies may mediate the binding of the immunoglobulin to 25 Fc rcce P tor ? n surface ofan cffector and (c) at least 

host tissues or factors, including various cells of the immune ™ e olher component. Accordingly, the invention includes, 

system (e.g., effector cells) and the first component (Ciq) of bu < is no \ hmit ^ to > ^specific tnspecific, tetraspecific and 

the classical complement svstem. other mul aspect he molecules wmchare directed to CD25 and 

r to other targets, such as Fc receptors on effector cells. 

The term "antigen-binding portion" of an antibody (or 30 lerm "bispecific antibodies" also includes diabodies. 

simply "antibody portion"), as used herein, refers to one.or Diabodies are bivalent, bispecific antibodies in which the V„ 

more fragments of an antibody that retain the ability to spe- an d y £ domains are expressed on a single polypeptide chain, 

cifically bind to an antigen (e.g... CD25). It has been shown but using a linker that is too short to allow forpairing between 

thai the antigen -binding function of an antibody can be per- the two domains on the same chain, thereby forcing the 

formed by fragments of an intact or full-length antibody. 35 domains to pair with complementary domains of another 

Examples of binding fragments encompassed within the term chain and creating two antigen binding sites (see e.g.. PIol- 

"amigen-binding portion' of an antibody include (i) a Fab liaer. P., el al. (1993) Proc. Natl. Acad. Sci. USA 90:6444- 

fragment, a monovalent fragment consisting of the V^.V^Q 6448; Poljak. R. J., et al. (1994) Structure 2:1121-1123). 

and C m domains; (ii) a F(ab'), fragment, a bivalent fragment The term "human antibody derivatives" refers to any modi - 

comprising two Fab fragments linked by a disulfide bridge at 40 ned form of the antibody, e.g., a conjugate of the antibody and 

the hinge region; (iii) a Fd fragment consisting of the V„ and another agent or antibody. 

C m domains; (iv) a Fv fragment consisting of a \' L and V„ The lerm "h^an antibody", as used herein, is intended to 

domain: (v) a dAb fragment (Ward el al., (1989) Nature mclude antibodies having variable and constant regions 

341:544-546).whichconsistsofaV // domain;(vi)anisolated d r e ™ d from human immunoglobulin sequences. 

1 ~. ■ . • /,-rxr>\ a 1 4S l Qe human antibodies ot the invention mav also include 

complementant) determimngre2ion(CDR).and(vu)acom- . . . , , , . - . 

_ . . : j^^r, ... amino acid residues not encoded bv human germline 1 mmu- 

bmation of two or more isolated CDRs which mav optionallv . , .. , j ji _, 

. . . , . . " I . ' noglobuhn sequences (e.g., mutations mtroducedbv random 

heioinedby a synthetic linker. Furthermore, although the two . * . . . . 

, J . t - „ . , ' r* . - , orsjte-specific mutagenesis in vitro orbv somatic mutanon in 

domains of the Fv fragment, V L and V„. are coded for by ^ However, the tern, "human antibody-, as used herein, is 

separate genes, they can be joined, using recombinant meth- 50 nw imended (Q inc , ude antibodies in which CDR sequences 

ods ; by a synthetic linker that enables them to be made as a from ^ germJinc of ^ othcr ^^1^ species, 

single protein chain m which the X' L and \„ regions pair to such as a mouse bavc been gifted omo human framework 

form monovalent molecules (known as single chain Fv sequences. 

(scFv); see e.g., Bird et ai. (1988) Science 242:423-426: and Th e tenras "monoclonal antibody" or "monoclonal anti- 
Huston et al. (1588) Proc. Natl. Acad. Sci. USA 85:5879- 55 body composition" as used herein refer it) a preparation of 
5883). Such single chain antibodies arc also intended to be antibody' molecules of single molecular composition. A 
encompassed within the tenn "antigen-binding portion" ofan monoclonal antibody composition displays a single binding 
antibody. A further example is binding-domain immunoglo- specificity and affinity for a particular epitope. Accordingly, 
bulin fusion proteins comprising (i) a binding domain the term "human monoclonal antibody" refers to antibodies 
polypeptide that is fused to an immunoglobulin hinge region 60 displaying a single binding specificity which have variable 
polypeptide, (ii) an immunoglobulin heavy chain CH2 con- and constant regions derived from human germline immuno- 
slant region fused to the hinge region, and (iii) an immuno- globulin sequences. In one embodiment, the human mono- 
wlobulin heavy chain CH3 constant region fused to the CH2 clonal antibodies are produced by a hybridoma which 
constant region. The binding domain polypeptide can be a includes a B ceil obtained from a transgenic or transcliromo- 
hcavy chain variable region or a light chain variable region, 65 somal nonhuman animal, e.g., a transgenic mouse, having a 
The binding-domain immunoglobulin fusion proteins are fur- genome comprising a human heavy chain transgene and a 
thcr disclosed in US 2003/0118592 and US 2003/0 133939. light chain transgene, fused to an immortalized cell. 
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The term "recombinant human antibody", as used herein. The term 'V' (sec - ')• as used herein, is intended to refer to 
includes all human antibodies thai are prepared, expressed, the dissociation equilibrium raleconslant of a particular ann- 
iented or isolated by recombinant means, such as (a) anti- body -amigen interaction. Said value is also referred to as the 
bodies isolated from an animal (e.g.. a mouse) that is trans- V va!ue • . 
aeroc or trauschmmosomal for human immunoglobulin 5 The term "k„" (l^W"'), as used herein, is intended to 
genes or a hybndnma prepared therefrom (described farther refer to the association equilibrium rate constant of a panicu- 
in Section!, below), (b) antibodies isolated from a host cell laranVibody^nt.g^-in.en.cUon 

transformed to express the antibody, e.g.. from a imnsfec- The term »K P (M) as used herein is .mended to refer to 

toma. (c) antibodies isolated from a recombinant, combina- thedissociat.oneqml.bnumconsUm.ofaparticularanubody- 

toria) human antibody library, and (d) antibodies prepared, antigen mieraction^ -„,„^,„„ f „,„ 

variable and constant regions derived r rom h ^«^^ i s * As used herein . ~ isotype " refere lo the antibody class (e.g.. 

.mmimoglobiilm sequences. In eaten embo^ment^how- ^ 

ever, such recombinant human antibodies can be subjected to s 

in vitro mutagenesis (or, when an animal transgenic for hercin ... switening « refers to the phenom- 

human Ig sequences is used, in vivo somauc mutagenesis) ^ whjch ^ ^ ^ of an changes 

and thustheaminoacidsequencesoftheV^andYt rcgionsof 20 ^ one ^ lQ one of |he other , classes . 

the recombinant antibodies are sequences that, while derived ^ ^ h « nonswitched isotype « refe rs to the iso- 

from and related Lo human germline V H and \ L sequences, ^ of chain ^ . $ produced when n0 lsotype 

may not narurally exist within the human antibody germJme switching has take n place: the CH gene encoding the non- 

repertoire in vivo. ^ switched isotype is typically the first CH gene immediately • 

The term 'transfectoma", as used herein, includes recom- 2 downstream from the functionally rearranged VDJ gene Iso- 

hinant eukaryotic host cell expressing the antibody, such as type switching has been classified as classical or non-classi- 

CHO cells, NS/0 cells, HEK293 cells, plant cells, or fungi. C al isotype switching. Classical isotype switching occurs by 

including yeasl cells. recombination events which involve at least one switch 

As used herein, a "heterologous antibodv" is denned in * sequence region in the transgene. Non-classical isotype 

relation to the transgenic nonhuman organism producing «wtah»g may occur by. for example, homologous ^recombi- 

such an antibody. This term refers to an antibody having an ***** *™ °* ^d human I, (Associated dele- 

. I ■ > • , - : , , „.rL* tion). Alternative non-classical switching mechanisms : such 

ammo acid sequence or an encoding nucleic acid sequence . mteitramgene and/or iate rchromosomal recombination, 

corresponding to that found in an organism not consisting oi ^ ^ ^ ^ isolype switching . 

the transgenic nonbxuuan animal, and generally irom a spe- 35 ^ ^ ^ rcfere t0 !hose 

cies other than that of the transgenic nonhuman animal. ^ responsible for switcn rec0 mbi nation. A 

An "isolated antibody" as used herein, is intended to refer " sw jtch donor" sequence, typically a u switch region, will be 
to an antibody which is substantially free of other antibodies 5 , ^ e U p Slrea m) of the construct region to be deleted during 
having different antigenic specificities (e.g., an isolated anti- ^ ^ sw j tcn reaimbination. The "switch acceptor" region will 
body that specifically binds to CD25 is substantially free of be hetween the consxruct region to be deleted and the replace- 
antibodies that specifically bind antigens other than CD25). me m constant region (e.g.. y, €, etc.). 
An isolated antibody that specifically binds to an epitope, As used herein, "glycosylation pattern" is defined as the 
isofonn or variant of human CD25 may, however, have cross- pattern of carbohydrate units that are covalcntly attached to a 
reactivity to other related antigens., e.g^, from other species 45 protein, more specifically to an immunoglobulin (antibody) 
(e.g.. CD25 species homologs). Moreover, an isolated anti- protein. A glycosylation pattern of a heterologous antibody 
body may be substantially Dee of other cellular material can be characterized as being substantially similar to glyco- 
and/or chemicals. In one embodiment of the invention, a sylalion patterns which occur naturally on antibodies pro- 
combination of "isolated" monoclonal antibodies having dif- duced by the species of the nonhuman transgenic animal, 
ferent specificities are combined in a well defined composi- 5(: when one of ordinary skill in the art would recognize the 
uon glvcosvlation pattern of the heterologous antibody as being 

As used herein, "specific binding" refers to antibody bind- more similar to said partem of glycosylation in the species of 

big to a predetermined antigen. Typically, the antibody' binds the nonhuman transgenic animal than to ^ species from 

wfthanaffinitvcorrespondingtoo K 7> of about 10"* M or less, which the CM genes of the transgene were derived, 

such asabom*10- 9 M or less, about lO" 10 Mor less, or about 55 The term "naturally-occurring" as used herein as applied to 

10- 1 1 M or even less when determined by surface piasmon an object refers to the fact that an object can be found in 

resonance (SPR) technology in a BIAcore 3000 instrument nature, for example, a polypeptide or polynucleotide 

using recombinant ]L-2Ra as the Haand and the antibody as sequence that is present in an organism (including viruses) 

the analvte and hinds to the predetermined antiaen with an that can he isolated from a source in nature and which has not 
affinity corresponding to a K Jy that is at least ten-fold lower, 60 been intentionally modified by man m the laboratory is natu- 

prcferablv at leasl J 00 fold lower than its aJliuily for binding rally -occurring. 

Mi a non-specific antigen {'e.g.. BSA. casein) other than the The term "rearranged" as used herein refers to a configu- 

predetennined amigen or a closely -related antigen. The ration of a heavy chain or light chain immunoglobulin locus 

phrases "an antibody recognizing an antigen" and "an anti- wherein a V segment is positioned immediately adjacent to a 

body Specific for an antigen" are used interchangeably herein 65 D-J or J segment in a conformation encoding essentially 3 

with the term 'an antibodv which binds specifically to an complete V^orV. domain, respectively. A rearranged i mm 11- 

aniiuen'* noulobulin (antibody) gene locus can be identified by coin- 
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parison to germiine DNA ; a rearranged locus will have at least 
one recombined heptamer/nonamer homology element. 

The term "unrcarranged^ or "gcrmline configuration" as 
used herein in reference to a V segment refers to the configu- 
ration wherein the V segment is not recombined so as to be 
immediately adjacent to a D or J segment. 

The term "nucleic acid molecule", as used herein, is 
intended to include DNA molecules and RNA molecules. A 
nucleic acid molecule may be single-stranded or double- 
stranded, but preferably is double- stranded DNA. 

The term "isolated nucleic acid molecule," as used herein 
in reference to nucleic acids encoding whole antibodies or 
antibody portions (e.g.. V 7/ , Y L , CDR3) that bind to CD25, is 
intended to refer to a nucleic acid molecule in which the 
nucleotide sequences encoding the intact antibody or anti- 
body ponion are free of other nucleotide sequences encoding 
whole antibodies or antibody portions that bind antigens 
other than CD25, which other sequences may naturally flank 
the nucleic acid in human genomic DNA. In one embodiment, 
the human anti-CD25 antibody includes the heavy chain (V„) 
and light chain (V z ) variable amino acid regions of AB i , 
AB7, AD1 1, or AB12 encoded by the nucleotide sequences 
shown in SEQ ID NOs: 1 . 5, 9 ? or 1 3 and SEQ ID NOs: 3; 7- 
1 1 . or 1 5 , respectively . 

As disclosed and claimed herein, the sequences set forth in 
SEQ ID NOs: 1-40 include "conservative sequence modifi- 
cations/' i.e., nucleotide and amino acid sequence modifica- 
tions which do not significantly affect or alter the binding 
characteristics of the antibody encoded by the nucleotide 
sequence or containing the amino acid sequence. Such con- 
servative sequence modifications include nucleotide and 
amino acid substitutions, additions and deletions. Modifica- 
tions can be introduced into SEQ ID NOs: 1 -40 by standard 
techniques known in the art. such as site-directed mutagen- 
esis and PCR-mediated mutagenesis. Conservative amino 
acid substitutions include ones in which the amino acid resi- 
due is replaced with an amino acid residue having a similar 
side chain. Families. of amino acid residues having similar 
side chains have been defined in the art. These families 
include amino acids with basic side chains (e.g., lysine, argi- 
nine, bistidme), acidic side chains (e.g., aspartic acid,, 
glutamic acid), uncharged polar side chains (e.g.. glycine, 
asparagjne, glutamine. serine, threonine, tyrosine, cysteine, 
tryptophan), nonpolar side chains (e.g., alanine, valine, leu- 
cine, isoleucine. proline, phenylalanine, methionine), beta- 
branched side chains (e.g., threonine, valine, isoleucine) and 
aromatic side chains (e.g.. tyrosine, phenylalanine, tryp- 
tophan, histidine). "11ms. a predicted nonessential amino acid 
residue in a human anti-CD25 antibody is preferably replaced 
with another amino acid residue from the same side chain 
family. 

The present invention also encompasses "derivatives" of 
die amino acid sequences as set forth in SEQ ID NOs: 2, 4 ; 6. 
8. 10, 12. 14. 16 : and 17-40 and conservative sequence modi- 
fications thereof, wherein one or more of the amino acid 
residues have been derivatiscd. e.g. by acylation or glycosy- 
lation, without significantly aiTecting or altering the binding 
characteristics of the antibody to CD25. 

Furthermore, the present invention comprises antibodies in 
which one or more alterations have been made in the Fc 
region in order to change functional or pharmacokinetic prop- 
erties of the antibodies. Such alterations may result in a 
decrease or increase of Clq binding and CDC or of FcyR 
binding and antibody-dependent cellular cytotoxicity 
(ADCC). Substitutions can for example be made in one or 
more of the ami no acid residues 234. 235.236, 237. 297,318, 
320, and 322 of the heavy chain constant region, thereby 
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causing an alteration in an effector function while retaining 
binding to antigen as compared with theunmodifted antibody, 
cf. U.S. Pat. No. 5.624,821 and U.S. Pat. No. 5,648,260. 
Further reference may be bad to WO 00/42072 disclosing 

5 antibodies with altered Fc regions that increase ADCC, and 
WO 94/29351 disclosing antibodies having mutations in the 
N-terminal region of the CFI2 domain that alter the ability of 
the antibodies to bind to FcRI and thereby decreases the 
ability of the antibodies to bind to Clq which in rum decreases 

10 the ability of the antibodies to fix complement. Furthermore, 
Shields et al. r J. Biol Chem. (2001) 276:6591-6604 teaches 
combination variants, e.g. T256A/S298A. S298A- / E333A. 
and S298A/E333A/K.334A, that improve FcvRIII binding. 
The in vivo half-life of the antibodies can also be improved 

15 by modifying the salvage receptor epitope of the Ig constant 
domain or an Ig-like constant domain such that the molecule 
does not comprise an iutacl CH2 domain or an intact Ig Fc 
region, cf. U.S. Pat. No. 6,121 ,022 and U.S. Pat. No. 6,194, 
551. The in vivo half-life can furthermore be increased by 

20 making mutations in die Fc region, e.g. by substituting threo- 
nine for leucine at position 252. threonine for serine at posi- 
tion 254. or threonine for phenylalanine at position 256, cf. 
U.S.PaL No. 6,277,375. 

Furthermore, the glycosylation pattern of the antibodies 

25 can be modified in order to change the effector function of the 
antibodies. For example, the antibodies can be expressed in a 
transfectoma which does not add the fucose unit normally 
attached to the carbohydrate attched to Asn at position 297 of 
Fc in order to enhance the affinity of Fc for FcyRIII which in 

.io turn will result in an increased ADCC of the antibodies in the 
presence of NK cells, cf. Shield ct al. (2002)7. Biol Chem.. 
277:26733. Furthermore, modification of galactosylation can 
be made in order to modify CDC. Further reference may be 
had to WO 99/54342 and Umana et al., Nat. BiotechnoL 

Jtf (1999) 17:176 disclosing a CHO cell line engineered to 
express Gntlll resulting in the expression of monoclonal anti- 
bodies with altered glycoforms and improved ADCC activity. 

Furthermore, the antibody fragments, e.g. Fab fragments: 
of the invention can be pegylnted to increase the half-life. This 

40 can be carried out by pcgylaiion reactions known in the art, as 
described, for example, in Focus on Growth Factors (1992) 
3:4-10; FiP 154 316 and EP401 384. 

Alternatively, io another embodiment, mutations can be 
introduced randomly along all or part of a anti-CD25 anti- 

45 body coding sequence, such as by saturation mutagenesis, 
and the resulting modified anti-CD25 antibodies can be 
screened for binding activity. 

Accordingly, antibodies encoded by the (heavy and light 
chain variable region) nucleotide sequences disclosed herein 

50 and/or containing the (heavy and light chain variable region) 
amino acid sequences disclosed herein (i.e., SEQ ID NOs: 2, 
4.6, S, 10,12, 14, 16, and 17-40) include substantially similar 
antibodies encoded by or containing similar sequences which 
have been conservatively modified Further discussion as to 

55 how such substantially similar antibodies can be generated 
based on the partial (i.e. : heavy and light chain variable 
regions) sequences disclosed herein us SEQ ID NOs: 2, 4, 6. 
8,"l0. 12. 14, 16, and 17-40 is provided below. 

For nucleotide and amino acid sequences, the tenn 

60 "homology" indicates degree of identity between two nucleic 
acid or amino acid sequences when optimally aligned and 
compared with appropriate insertions or deletions. Alterna- 
tively, substaniial homology exists when the DNA segments 
will hybridize under selective hybridization conditions, to the 

65 complement of the strand. lite percent identity between two 
sequences is a function of the number of identical positions 
shared by the sequences (i.e.. % homology^ of identical 



Case 1 :09-cv-00709-RBW Document 1 Filed 04/1 7/2009 Page 35 of 82 



US 7,438,907 B2 



15 



16 



positions/total # of positionsxlOO), laking into account the 
number of gaps: and the length of each gap, which need to be 
introduced for optimal alignment of the two sequences. The 
comparison of sequences and determination of percent iden- 
tity between two sequences can be accomplished using a 5 
mathematical algorithm, as described in the aon-limiting 
examples below. 

The percent identity between two nucleotide sequences 
can be determined using the GAP program in the GCG soft- 
ware package (available on the internet at the website at 10 
gcg .com). using a NWSgapdna.CMP matrix and a gap weight 
of 40/50, 60, 70 : or 80 and a length weight of 1. 2, 3 ; 4. 5, or 
6. The percent identity between two nucleotide or amino acid 
sequences can also be determined using the algorithm of E. 
Meyers and W. Miller (Compui. Appl Biosci., 4:11-17 is 
(1988)) which has been incorporated into the ALIGN pro- 
gram (version 2.0), using a PAM 120 weight residue table, a 
gap length penalty of 1 2 and a gap penalty of 4 In addition, 
the percent identity between two amino acid sequences can be 
determined using the Needleman and Wunsch {J. Mol Biol. 20 
4H:444-453 (1970)) algorithm which has been incorporated 
into the GAP program in the GCG software package (avail- 
able at http://wwvy.gcg.com), using either a Blossum 62 
matrix or a PAM250 matrix, and a gap weight of 16, 14, 12, 
10. 8, 6 S or 4 and a length weight of 1, 2, 3, 4, 5,or 6. 25 

The nucleic acid and protein sequences of the present 
invention can further be used as a "query sequence" to per- 
form a search against public databases to, for example, iden- 
tify related sequences. Such searches can be performed using 
the N BLAST and XBLAST programs (version 2.0) of Alts- 30 
chul. et al. (1990) J. Mol. liioi 215:403-10. BLAST nucle- 
otide searches can be performed with the NBLAST program, 
score -100. wordiength -1 2 to obtain nucleotide sequences 
homologous to the nucleic acid molecules of the invention. 
BLAST protein searches can be performed with the XBLAST 35 
program. score=50, wordlengtrrf to obtain amino acid 
sequences homologous to the protein molecules of the inven- 
tion. To obtain gapped alignments for comparison purposes, 
Gapped BLAST can be utilized as described in Altschul et al., 
(1997) Nucleic Acids Res. 25(1 7);3389-3402. When utilizing 40 
BLAST and Gapped BLAST programs, the default param- 
eters of the respective programs (e.g., XBLAST and 
NBLAST) can be used. See the internet at the website of 
ncbi.nlm.mli.gov. 

The nucleic acids may be present in whole cells, in a cell 45 
lysate, or in a partially purified or substantially pure form. A 
nucleic acid is "isolated" or "rendered substantially pure" 
when purified away from other cellular components or other 
contaminants, e.g. 'other cellular nucleic acids or proteins, by 
standard techniques, including alkaline/SDS treatment. CsCl 50 
banding, column chromatography, agarose gel electrophore- 
sis and others well known in the art. See. F.Ausubel. et al., ed. 
Current Protocols in Molecular Biology, Greene Publishing 
and Wiley Interscience, New York ( 1 987). 

lite nucleic acid compositions of the present invention, 55 
while often in a native sequence (except for modified restric- 
tion sites and the like), from either cDN A, genomic or mix- 
tures thereof, may be mutated in accordance with standard 
techmques to pro vide gene sequences. For coding sequences, 
these mutations, may affect amino acid sequence as desired. 60 
In particular, DNA sequences substantially homologous to or 
derived from native V. D. J, constant, switches and other such 
sequences described herein are contemplated (where 
"derived** indicates that a sequence is identical or modified 
from another sequence). 65 

A nucleic acid is "operably linked" when A is placed into a 
functional relationship with another nucieic acid sequence. 



For instance, a promoter or enhancer is operably linked to a 
coding sequence if it affects the transcription of the sequence. 
With respect to transcription of regulatory sequences, oper- 
ablv linked means that the DNA sequences heme linked are 
contiguous and where necessary to join two protein coding 
reaions. contiguous and in reading frame. For switch 
sequences, operably linked indicates that the sequences are 
capable of effecting switch recombination. 

The term "vector;* as used herein, is intended to refer to a 
nucleic acid molecule capable of transporting another nucleic 
acid to which it has been linked. One type of vector is a 
"plasmid". which refers to a circular double stranded DNA 
loop into which additional DNA segments may be ligated. 
Another type of vector is a viral vector, wherein additional 
DNA segments may be ligated into the viral genome. Certain 
vectors are capable of autonomous replication in a host cell 
into which they are introduced (e.g., bacterial vectors having 
a bacterial origin of replication and episoroal marrunaban 
vectors). Other" vectors (e.g., non-episomal mammalian vec- 
tors) can be integrated into the genome of a host cell upon 
introduction into the host cell and thereby are replicated 
along with the host genome. Moreover, certain vectors are 
capable of directing the expression of genes to which they are 
operatively linked. Such vectors are referred to herein as 
"recombinant expression vectors" (or simply, "expression 
vectors"). In general, expression vectors of utility in recom- 
binant DNA techniques are often in the form of plasmids. In 
the present specification, "plasmicT* and "vector" may be used 
interchangeably as the plasmid is the most commonly used 
form of vector. However, the invention is intended to include 
such other forms of expression vectors, such as viral vectors 
(e.g., replication defective retroviruses, adenoviruses and 
adeno-associated viruses), which serve equivalent functions. 

The term "recombinant host cell" (or simply "host cell"), 
as used herein, is intended to refer to a cell into which a 
recombinant expression vector has been introduced. It should 
be understood th3t such terms are intended to refer not only to 
the particular subject cell but to the progeny of such a cell. 
Because certain modifications may occur in succeeding gen- 
erations due to either mutation or environmental influences, 
such progeny may not, in fact, be identical to the parent cell, 
but are still included within the scope of the term "host cell" 
as used herein. Recombinant host cells include, for example, 
transfectomas. such as CHO cells and NS/0 cells. 

As used herein, the term "subject" includes any human or 
nonhuman animal. The term "nonhuman animal" includes all 
vertebrates: e.g., mammals and non- mammals, such as non- 
human primates, sheep, dog, cow, chickens, amphibians, rep- 
tiles, etc. 

The term "transgenic, nonhuman animal" refers to a non- 
human animal having a genome comprising one or more 
human heavy and/or light chain transgenes or transchromo- 
somes (either integrated or non-integrated into the animal's 
natural genomic DNA) and which is capable of expressing 
fully human antibodies. For example, a transgenic mouse can 
have a human light chain transgene and either a human heavy 
chain transgene or human heavy chain transchrumosome, 
such that the mouse produces human anti-CD25 antibodies 
when immunized with CD25 antigen and/or cells expressing 
CD25. The human heavy and light chain transgene and/or 
transchromosome can be integrated into the chromosomal 
DNA of the mouse or maintained extrachromosomally. Such 
transgenic and transchromosomal mice (collectively referred 
to herein as "transgenic mice") are capable of producing 
multiple isotypes of human monoclonal antibodies to CD25 
(e.g.. IgG. IgA. lgM r IgD and/or IgE) by undergoing V-D-J 
recombination and isotype switching. Transgenic, nonhuman 
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animal cnn also be used for production of a specific anti- 
CD25 antibody by introducing genes encoding such specific 
anti-CD25 antibody. for example by opcratively linking the 
genes to a gene which is expressed in the milk of the animal. 
Various aspects of the invention are described in further detail 5 
in the following subsections. 



I. Production of Human Antibodies to CD25 

Human monoclonal antibodies of the invention can be 
produced by a variety of techniques, including conventional U) 
monoclonal antibody methodology, e.g., the standard somaue 
ccll hybridization technique of Kohter and Milstcin, Nature 
256: 495 (1 975). Although somatic cell hybridization proce- 
dures arc preferred, in principle, other techniques for produc- 
ing monoclonal antibody can be employed 5 e.g., viral or ouco- ^ 5 
genic transformation of B lymphocytes or phage display 
techniques using libraries of human antibody genes. 

The preferred animal system for preparing hyhridomas that 
secrete human monoclonal antibodies is the murine system. 
Hybridoma production in the mouse is a very well established 20 
procedure. Immunization protocols and techniques for isola- 
tion of immunized splenocytes for fusion are known in the art. 
Fusion partners (e.g., murine myeloma cells) and fiision pro- 
cedures are also known. 

In a preferred embodiment, human monoclonal antibodies 2 5 
directed against CD25 can be generated using transgenic or 
transchromosomal mice carrying parts of the human immune 
system rather than the mouse system. These transgenic and 
traiischroniosomic mice include mice referred to herein as 
HuMAb mice, e.g. HCo7 and HCol2 mice, and KM mice, 30 
respectively, and are collectively referred to herein as trans- 
genic mice." 

The HuMAb mouse contains a human immunoglobulin 
gene mini loci that encodes unrearranged human heavy (u. and 
y) and k light chain immunoglobulin sequences, together with 35 
targeted mutations that inactivate the endogenous u and k 
chain loci (Lonberg, N. el ol. (1 994) Nature 368 (6474):856- 
859). Accordingly, the mice exhibit reduced expression of 
mouse IgM or k light chain and in response to immunization., 
the introduced human heavy and light chain transgenes, <w 
undergo class switching and somatic mutation to generate 
high affinity human IgG,K monoclonal antibodies (Lonberg. 
N. et al. (1 994), supra; reviewed in Lonberg, N. (1994) Hand- 
book of Experimental Pharmacology 113:49-101: Lonberg, 
N. andHuszar, D. (1 995) Intern. Rev. Immunol. Vol. 13:65-93, 45 
and Harding, F. and Lonberg. N. (1 995) Ann. N. Y. Acad. Sci 
764:536-546). The preparation of HuMAb mice is described 
in detail in Taylor. L. et al. (1992) Nucleic Acids Research 
20:6287-6295; Chea J. et al (1 993) International ///w»«/i«/- 
ogy 5:647-656; Tuaillon et al. (1994) J. Immunol. 152:2912- 50 
2920: Lonberg N. et al., (1994) Nature 3 68(6474): 85 6-85 9; 
Lonberg. N. 0 994) Handbook of Experimental Pharmacol- 
ogy 1 13:49- 101; Taylor. L. et al. (1994) Internationa) Immu- 
nology 6:579-591: Lonberg. N. and Huszar, D. (1995) Intern. 
Hex- Immunol. Vol. 13:65-93; Harding, F. and Lonberg. N. 55 

(1995) Ann. NY. Acad. Sci 764:536-546: Fishwild, D. et al. 

(1996) Nature Biotechnology 14:845-851. See further, U.S. 
Pat. No. 5.545.806: U.S. Pal. No. 5,569.825: U.S. Pat. No. 
5.625.126: LLS. Hal. No. 5.633,425: US. Pat. No. 5,789.650: 
U.S. Pal. No. 5,877.397: U.S. Pat. No. 5,661.016; U.S. Pat. 6 o 
Ho. 5.814.318; U.S. Pat. No. 5 : 874,299: and U.S. Pat. No. 

5 770.429: all to Lonbers and Kav, as well as U.S. Pat. No. 
5^545.807 to Surani et al.: WO 98/24884. WO 94/25585, WO 
93/1 227. WO 92/22645, WO 92/0391 8 and WO 01/091 S7. 

The HCo7 mice have a JKD disruption in their endogenous rs« 
liehl chain (kappa) genes (as described in Chen et al. (1993) 
EMBO ./. 12: 821-830). a CMO disruption in their endog- 



enous heavy chain genes, (as described in Example 1 of WO 
01/14424). a KCo5 human kappa light chain transgene (as 
described in Fishwild et a). (1996) Nature Biotechnology 
14:845-851). and a HCo7 human heavy chain transgene (ns 
described in U.S. Pat No. 5.770,429). 

The HCol2 mice have a JKD disruption in their endog- 
enous light chain (kappa) genes (as described in Chen et al. 
(1993) EMBO J. 12: 821-830), a CMD disruption in their 
endogenous heavy chain genes (as described in Example 1 of 
WO 01/14424 by Korman et al ), a KCo5 human kappa light 
chain transgene (as described in Fishwild et al. (1996) Nature 
Biotechnology 14:845-851), and a HCol2 human heavy 
chain transgene (as described in Example 2 of WO 01/14424 
by Korman et at). In the KM mouse strain, the endogenous 
mouse kappa liaht chain aene has beeu homozygously dis- 
rupted as described in Chen et al, (1 993) EMBO 1 1 2:8 11 - 
820 and the endogenous mouse heavy chain gene has been 
homozygously disrupted as described in Example 1 of WO 
01/09187. This mouse strain carries a human kappa light 
chain transgene, KCo5, as described in Fishwild et al. (1 996) 
Nature Biotechnology 14:845-851. This mouse strain also 
carries a human heavy chain transchromosome composed ol 
chromosome 14 fragment hCF (SC20) as described in WO 
0,'43478. 



Immunizations 

To generate fully human monoclonal antibodies to CD25, 
transgenic or transchromosomal mice containing human 
immunoglobulin genes (e.g., HCo 1 2, HCo7 or KM mice) can 
be immunized with an enriched preparation of CD25 antigen, 
recombinant CD25, and/or cells expressing CD25, as 
described, for example, by Lonberg et al. (1994), supra: Fish- 
wild et al (1996), supra, and WO 98/24884. Alternatively, 
mice can be immunized with DNA encoding human CD25. 
Preferably, the mice will be 6-16 weeks of age upon the first 
infusion/For example, an enriched preparation of the CD25 
antigen or recombinant CD25 antigen can be used to immu- 
nize the HuMAb mice imraperitoneally. In the event that 
immunizations using a purified or enriched preparation of the 
CD25 antigen do not result in antibodies, mice can also be 
immunized with cells expressing CD25, e.g., a cell line, to 
promote immune responses. 

Cumulative experience wilh various antigens lias shown 
that the HuMAb transgenic mice respond best when initially 
immunized intraperitoneally (IP) or subcutaneously (SC) 
with CD25 expressing cells in complete or incomplete Fre- 
und's adjuvant followed by IP immunizations (up to a total of 
10) with CD25 expressing cells, e.g. in phosphate buffered 
saline (PBS). The immune response can be monitored over 
the course of the immunization protocol with serum samples 
beina obtained by retroorbital bleeds. The serum can be 
screened by FACS analysis (as described below), and mice 
with sufficient uters of anti-CD25 human immunoglobulin 
can he used for fusions. Mice can be boosted intravenously 
with CD25 expressing cells before, for example 3 and 2 days 
before, sacrifice and removal of the spleen and lymph nodes. 
Generation of Hyhridomas Producing Human Monoclonal 
Antibodies to CD25 

To generate hyhridomas producing human monoclonal 
antibodies to human CD25. splenocytes and lymph node cells 
from immunized mice can be isolated and fused to an appro- 
priate immortalized ceil line, such as a mouse myeloma cell 
line. The resulting hyhridomas can ihen be screened for the 
production of antigen-specific antibodies. For example, 
single cell suspensions of splenic lymphocytes from immu- 
nized mice can be fused to SP2/0-Agl4 myeloma cells 
(ATCC. CRL 1 58 1 ) with 50% PEG (w/v). Cells can be plated 
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at approximately hcl* P* well in flat bottom mister trol the ^teia^ 

c^re^ ofth eex P ressionvec^^ 

fSiema) Individual wells can then be screened by EL1SA for scque nces may depend on such factors as the choice o, the 

human kappa-light chain containing antibodies and by FACS hosl ce n to be transformed, the level of expression of pro em 

anaivsis using CD25 expressing cells for CD25 specificity. dcsircti ctc . Referred regulatory sequences lor mammalian 

Once extensive hvbridoma growth occurs, the clones can be 10 nQSt cdJ express i on include viral . elements that direct high 

screened tor IgG production, usually after 7-10 days. The levels ()f prule i a expression in mammalian cells, such as 

antibodv-secreting bybridomas can be replated, screened proniolers anoVor enhancers derived from cytomegalovirus 

again, and if still positive for human lgG, anti-CD25 mono- (CMV ) Simian Virus 40 (SV40), adenovirus, (e.g.. the aden- 

clonal antibodies can be subclohed at least twice by limiting ^ promoter (AdMLP)) and polyoma. Alterna- 

dilution. The stable subclones can then be cultured in vitro to 1 5 ^ nonv i ra l regulatory sequences may be used, such as the 

generate antibody in tissue culture medium for characters- promote r or f-globin promoter. 

»oa. In add inon to the antibody chain genes aud regulatory 

Generation of Transfectomas Producing Human Monoclonal sC q U cnccs, the recombinant expression vectors of the inven- 

Antibodies to CD25 . 20 tion may carry additional sequences, such as sequences that 

Human antibodies of the invention also can be produced in regma ie replication of the vector in host cells (e.g., origins ol 

a host cell transfectoma using, for example, a combination of rep i iamon ) and selectable marker genes. Hie selectable 

recombinant DNA techniques and gene transfection methods marker gene iacilitat es selection of host cells into which the 

as is well known in the art (Morrison, S. (1985) Science ^ ^ introduce( i (see e.g., U.S. Pat. Nos. 4,399. 

229:1202). 25 2l6> 4,634,665 and 5,179,017, all by Axel et ah). For 

For example, to express the antibodies, ur antibody- frag- example, tvpically the selectable marker gene confers rests- 

menus thereof, DNAs encoding panial or full-length light and tance ^ such as Cr4 j 8? h y gromycin or methotrexate, on 

heavy chains, can be obtained by standard molecular biology ^ ^ ^ infQ whidj me vector fas been introduced. Pre- 

techniques (e.g., PCR amplification, site directed mutagen- wJcctablc marker ger jcs include the dihydrofolatc 

csis > and can be inserted into expression vectors such that the 30 rcductage rc>HFR) gene (for use in dhfr-host cells with meth- 

a^b^^ the term transfection" are intended to encompass a wide 

sequences are chosen to be compatible with the expression vanetv of techniques commonly used tor the intro<ruction ot 

host cell used. The antibody light chain gene and the antibody exogenous DNA into a prokaryotic or eukaryotic host cell, 

heavy chain gene can be inserted into separate vectors or, 40 e ^ electrop oration, calcium-phosphate precipitation, 

more typically, both genes are inserted into the same expres- DEAE-dextran transfection and the like. Although n is theo- 

sion vector. The antibodv genes are inserted into the exprcs- relicaHv possible to express the antibodies of the invention m 

sion vector bv standard methods (e.g.. ligation of comple- prokar yotic or eukaryotic host cells, express ion otanti- 

mentarv restriction sites on the antibody gene fragment and ^ eu ^ otic cc l] s . and most preferably mammalian 

vector, or blunt end ligation if no restriction sites are present). 45 hQst ceUs {$ tne ' most preferred because such eukaryotic cells, 

The light and heavy chain variable regions of the ^ lubo ^f and in part i cu lar mammalian cells, are more likely than 

described herein can be used to create full-length antibody karvotic ce n s to assemble and secrete a properly folded 

genes of any antibody isotype by ^^^^Xhi ™d immunologically active antibodv. 

vlor and L V t s^nen, is operaSvelv .inked to the C ^ dhKHO ^.-^^StSS^SSi 
cpomwll witnin the vector AdditionalW or alternatively: the Proc. Natl. Acad. Sci. USA /7.4216-4i^u,usea wima^nr ^ 

rSlSTl^d in-frame to the amino tcrmi- use with NS/0 myeloma cells, another preferred expreanon 

SXSS^^T^P^-*- system j ? the OS ^g^^SSS^ 

;n,mnnf, c lnhn?in signal peptide or a hetero baous signal pep- sysiem d^closed in WO 8 //0446z : wu fty.um>o <mu 

r re g a ^ P^ d P e P from a uon-immunogiobmin pro- „ 84.. When recombinant exp^on vc«or. . ant, 

. * 1 ' body genes are introduced into manuuaJian boM cells, iht 

't add-on to the ant.body chain gene, me ^ombmant at^es are * Jeta- 

expression vectors of the mvenUon carry regulatory penod o more preferab P l v . secretion of the 
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Further Recombinam Means for Producing Human Mono- 
clonal Antibodies to (.'025 

Alternatively the cloned antibody genes can be expressed 
in other expression svstems, including prokaryotic cells, such 
as microorganisms, e.g. £ coli lor the production of scFv 
antibodies, algi. as well as insect cells. Furthermore, the anti- 
bodies can be produced in transgenic nonhuman animals, 
such as in milk from sheep and rabbits or eggs from hens : or 
in transgenic clams. See e.g. Verma, R.. et al. (1998). Ann- 
body engineering: Comparison of bacterial, yeast, insect and >-> 
mammalian expression systems. J. Immunol. M eth. 216:165- 
181: Pollock, ct al. (1999). Transgenic milk as a method lor 
the production of recombinant antibodies. 7. Immunol. Ueth. 
231:147-157; and Fischer, R., et al. (1999). Molecular farm- 
ing of recombinant antibodies in plants. Biol. Chem. 380:825- 
839. 

Use of Parti al Antibody Sequences to Express Intact Antibod- 



^nlibodies interact with target antigens predominantly 20 
ihrough amino acid residues that are located in the six heavy 
and light chain CDRs. For this reason, the ammo acid 
sequences within CDRs are more diverse between individual 
antibodies than sequences outside of CDRs. Because CDR 
sequences are responsible for most antibody -antigen mtcrac- 25 
lions, it is possible to express recombinant antibodies that 
, mimic the properties of specific naturally occurring antibod- 
ies bv constructing expression vectors that include CDR 
sequences from the soecific naturally occurring antibody 
grafted onto framework sequences from a different antibody 30 
with different properties (see : e.g.. Riechmann, L- et al. 
(1998) Nature 332:323-327; Jones, P. et al (1986) Nature 
3^:522-525: and Queen. C. et al. (1989) Proc. Natl. Acad. 
Sci U.S A. 86: 1 0029-1 0033). Such framework sequences can 
be obtained from public DNA databases that include germline 35 
antibodv gene sequences. These germline sequences will dif- 
fer from mature antibody gene sequences because they will 
not include completely assembled variable genes, which are 
formed hv V(D)J joinina during B cell maturation. Germline 
sene sequences will also" differ from the sequences oi a high 40 
affinity secondare repertoire antibody which contains muta- 
tions throughout the variable gene but typically clustered in 
the CDRs. For example, somatic mutations are relatively 
infrequent in the amino terminal portion of framework region 
1 and in the carboxy -terminal portion of framework region 4 . 45 
Furthermore, many somatic mutations do not significantly 
alter the binding properties of the antibody. For this reason, it 
is not necessary to obtain the entire DNA sequence of a 
particular antibody in order to recreate an intact recombinant 
antibodv having binding properties similar to those of the 50 
original antibody (see WO 99/45962). Partial lieavy and light 
chain sequence spanning the CDR regions is typically suffi- 
cient for this purpose. The partial sequence is used to deter- 
mine which sermline variable and joining gene segments 
contributed to the recombined antibody variable genes. The 55 
aermline sequence is then used to fill in missing portions ol 
die variable regions. Heavy and light chain leader sequences 
arc cleaved during protein maturation and do not contribute to 
the properties of the final antibody. To add missing sequences, 
cloned cDNA sequences can be combined with synthetic 60 
oligonucleotides by ligation or PCR amplification. Altcrna- 
li veK the entire variable region can be synthesized as a set of 
short overlapping, oligonucleotides and combined by PCR 
amplification to create an entirely synthetic variable region 
clone This process has certain advantages such as ehmina- j»5 
lion or inclusion or particular restriction sues, optimization 

of particular codons. 



The nucleotide sequences of heavy and light chain tran- 
scriprs from hvbridomas are used to desi gn an overlapping set 
of synthetic oligonucleotides to create synthetic V sequences 
with identical amino acid coding capacities as the natural 
sequences. The svnthetic heavy and kappa chain sequences 
can ditTer from the natural sequences in three ways: strings of 
repeated nucleotide bases are interrupted to facilitate oligo- 
nucleotide synthesis and PCR amplification: optimal transla- 
tion initiation sites are incorporated according to Kozak's 
rules fKozak (1991) J. Biol. Chem. 266:19867-19870); and 
Hindlil sites are engineered upstream of the translation ini- 
tiation sites. 

For both the heavy and light chain variable regions, the 
optimized coding, and corresponding non-coding : strand 
sequences are broken down into 30-50 nucleotide approxi- 
mately the midpoint of the corresponding non-coding oligo- 
nucleotide. Thus, for each chain, the oligonucleotides can be 
assembled into overlapping double stranded sets that span 
segments of 150-400 nucleotides. The pools are then used as 
templates to produce PCR amplification products of 1 50-400 
nucleotides. Typically, a single variable region oligonucle- 
otide set will be broken down into two pools which are sepa- 
rately amplified to generate two overlapping PCR products. 
These overlapping products are then combined by PCR 
amplification to form the complete variable region. It may 
also be desirable to include an overlapping fragment of the 
heavv or light chain constant region (including the Bbsl site 
of the kappa light chain, or the Agel site of the gamma heavy 
chain) in the PCR amplification to generate fragments that 
can easilv be cloned into the expression vector constructs. 

The reconstructed heavy and light chain variable regions 
are thai combined with cloned promoter, leader sequence, 
translation initiation, constant region, 3' untranslated, noly- 
adenvlation. and transcription termination sequences to torm 
expression vector constructs. The heavy and light chain 
expression constructs can be combined into a single vector, 
co-transfected, serially transfected, or separately translected 
into host cell s which are then fused to form a host cell express- 
ina both chains. . 

A similar procedure may be followed to graft novel anti- 
gen -spec ificitv into an existing mature antibody. Preferably, 
an acceptor antibody is chosen which originates from the 
same variable eerm-line gene as the CDR-donor antibody. 
One or more CDRs from the donor antibody arc then trans- 
ferred using the techniques described above. 

Excmplan' plasmids for use in construction of expression 
vectors for human IgG* are described below. The plasmids 
were constructed^ that PCR amplified V heavy and V kappa 
light chain cDNA sequences could be used to reconstruct 
complete heavy and light chain minigenes. These plasmids 
can be used to express completely human lgGl X or lgG4.K 
antibodies. Similar plasmids can be constructed for expres- 
sion of other heavy chain isotypes, or for expression ot anti- 
bodies comprising lambda light chains. 

Accordindv. in another embodiment, the invention pro- 
vides various methods for preparing human anti-CD25 anti- 
bodies In one embodiment, the method involves: 

preparing an antibody comprising (1) human heavy chain 
framewoikreuions and human heavy chain CDRs. wherein at 
least one of the human heavy chain CDRs comprises an 
amino acid sequence selected from the amino acid sequences 
of CDRs shown in FIGS. 1-10 (or corresponding amino acid 
residues in SEQ ID NOs: 17-19. 23-25. 29-31, or 35-37): and 
(2) human lieht chain framework regions and human light 
chain CDRs, wherein al least one of the human light chain 
CDRs comprises an amino acid sequence selected from the 
amino acid sequences of CDRs shown in FIGS. 3-10 (or 
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corresponding amino acid residues in SEQ ID NOs: 20-22, 
26-28. 32-34, or 38-40); wherein the anribody retains the 
.ability to bind to CD25. 

Tlie ability of the antibody to bind to CD25 can then be 
determined using standard binding assays, such as those set 
forth in the Examples (e.g.. a FACS analysis). 

Since it is well known in the art that antibody heavy and 
lighi chain CDR3 domains play a particularly important role 
in the binding specific iry/ajrmity of an antibody for an anti- 
gen, the recombinant antibodies of the invention prepared as 
set forth above preferably comprise the heaw and lieht chain 
CDR3s of AB 1. AB7, ABI1, or AB 1 2. The antibodies further 
can comprise the CDR2s of ABI : AB7, AB 11, or ABl 2. The 
antibodies further can comprise the CDRs of AB1 5 AB7, 
ABI 1 . or AB 12. Accordingly, the invention farther provides 
anti-CD25 antibodies comprising: (1) human heavy chain 
framework regions., a human heavy chain CDR1 region, a 
human heavy chain CDR2 region, and a human heavy chain 
CDR3 region, wherein the human heavy chain CDR3 region 
is the CDR3 of ABI , AB7, ABI 1 , or ABI 2 as shown in FIGS. 
1-1 0 (or corresponding amino acid residues as shown in SEQ 
ID NOs: 1 9, 25, 3 1 , or 37); and (2) human light chain lrame- 
work regions, a human light chain CDRl region, a human 
light chain CDR2 region, and a human light chain CDR3 
region, wherein the human light chain CDR3 region is the : 
CDR3 of ABI 1 , AB7, ABI L or AB 12 as shown in FIGS. 1-10 
(or corresponding amino acid residues as shown in SEQ ID 
NOs:22, 28. 34, or 40). wherein the antibody binds to CD25. 
The antibody may further comprise the heavy chain CDR2 
and'or the light chain CDRZof ABI. AB7, AB11, or AB12. : 
The antibody may further comprise the heavy chain CDRl 
and/or the light chain CDRl of ABl, AB7. ABH, or AB12. 

Preferably the CDRl. 2, and/or 3 of the engineered anti- 
bodies described above comprise the exact amino acid 
sequence^) as those of AB 1 , AB7 ; ABl 1 . or ABI 2 disclosed :■ 
herein. However, the ordinarily skilled artisan will appreciate 
that some deviation from the exact CDR sequences of ABl, 
AB7.AB1 1, or ABl 2 may be possible while still retaining the 
ability of the antibody to bind CD25 effectively ("e.g.. conser- 



Eluted IgG can be checked by gel electrophoresis and high 
performance liquid chromatography to ensure purity. The 
bufTer soiuuon can be exchanged into PBS, and the concen- 
tration can be detennined by OD 2$0 using 1.43 extinction 
coefficient. The monoclonal antibodies can be aliquoted and 
stored at -80° C. 

To determine if the selected human anti-CD25 monoclonal 
antibodies bind to unique epitopes, site-directed or multi-site 
directed mutagenesis can be used. 

To determine the isotype of purified antibodies, isotype 
ELlSAs can be performed. Wells of microliter plates can be 
coated with 3 0 ug/nil of anti-human Ig overnight at 4 ° C. After 
blocking with 5% BSA (bovine serum albumin), the plates 
are reacted with 10 ug/ml of monoclonal antibodies or puri- 
fied isotype controls, at ambient temperature for two hours. 
The wells can then be reacted with either human IgG 1, IgG2, 
]gG3 orIgG4 : IgE, IgAl. IgA2, or human IgM -specific alka- 
line phosphatase- conjugated probes. After washing, the 
plates are developed with pNPP substrate (1 mg/ml) and 
analyzed by OD at 405 om. 

In order to demonstrate thepresenceof anti-CD25 antibod- 
ies in sera of immunized mice or the binding of monoclonal 
antibodies to live cells expressing the CD25. How cytometrv 
can be used. Briefly, cell lines expressing CD25 (grown under 
standard growth conditions) are mixed with various concen- 
trations of monoclonal antibodies in PBS containing 0.1% 
BSA and 0.02% sodium-azide, and incubated at 4° C. for 30 
minutes. After washing, the cells are reacted with fluoresccin- 
labeled anti-human IgG antibody under die same conditions 
as the primary antibody staining. The samples can be ana- 
lyzed by flow cytometry with a flow cytometer (e.g., Becton 
Dickinson FACS instrument) using light and side scatter 
properties to gate on single, living cells. An alternative assay 
using fluorescence microscopy may be used (in addition to or 
instead of) the flow cytometry assay. Cells can be stained 
exactly as described above and examined by fluorescence 
microscopy. This method allows visualization of individual 
cells, hut may have diminished sensitivity depending on the 



vative substitutions). Accordingly, in another embodiment, 40 density of the antigen, 
the engineered antibody may be composed of one or more Anti-CD25 human IgGs can be further tested for reactivity 

CDRs that are, for example, 90%, 95%, 98% or 99.5% with CD25 antigen by Western blotting. Briefly, cell extracts 
homologous to one or more CDRs of ABl, AB7, AB 11 1 . or from cells expressing CD 25 can be prepared and subjected to 
ABl 2. sodium dodecyl sulfate (SDS) polyaciylarnide gel electro- 

ln addition or alternative to simply binding CD25. engi- 45 phoresis. After electrophoresis, the separated antigens will be 



neered antibodies such as those described above may be 
selected for their retention of other functional properties of 
antibodies of the invention, such as: 

(1 ) high affinity binding to CD25; 

(2) inhibition or blocking of CD25 binding to 1L-2; 

(3) elimination of T cells expressing CD25: 

(4) tolerization of T cells; 

(5) inhibition of proliferation of T cells expressing CD25: 

(6) inhibition of anti-CD3 antibody-induced T cell prolif- 
eration of PBMCs; 

(7) inhibition of MLR: and/or 

(R) internalization of CD25 expressed on T cells. 

Characterization of Binding of I luman Monoclonal Antibod- 
ies to CD25 

Human anti-CD25 antibodies of the invention can be iso- 
lated and characterized in a number of different ways. For 
example, selected hybridomas can be grown in suitable flasks 
lor monoclonal antibody purification. .Supernatant* can then 
be filtered and concentrated before affinity chromatography 
with protein A- sephnrosc (for IgG 1 isotype ant i bodies) (Phar- 
macia, Piscaiaway. N.J.) or anti-human IgG coated sepharosc 
or protein G-sepharose in case of Ig<?3 isotype antibodies. 



transferred to nitrocellulose membranes, blocked with 20% 
non-fat milk, and probed with the monoclonal antibodies to 
be tested. Human JuG binding can be detected using anu- 
human IgG alkaline phosphatase and developed with BCIP/ 
50 NBT substrate tablets (Sigma Chem. Co., St. Louis, Mo.). 

Inhibition of Activity of Cells Expressing CD25 

in addition to binding specifically to CD25. human mono- 
clonal anti-CD25 antibodies can be tested for their ability to 

55 inhibit various activities of cells, such as T cell and other 
lymphocytes, expressing CD25. For example, T cell pailif- 
eration assays can be carried out using known techniques. In 
one technique, human PBMCs are diluted in a suitable 
medium and then stimulated with, for example, an anti-CD3 

5q antibody, before adding varying concentrations of the experi- 
mental antibodies to determine the effect they have on T cell 
proliferation. T ceil proliferation of purified T cells can also 
be assessed in the presence of anti-CD3 and anti-CD28 
mouoclonal antibodies. 

Assays for MLR can also be conducted using known tech- 
niques. For example. PBMCs from a first donor can be irra- 
diated and mixed with PBMCs from a second donor. Varying 
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concentrations of antibody can then be added to the cells, 
followed by measurement of the MLR response. 

II. Production of Transgenic Non-human Animals Which 
Generate Human Monoclonal Anti-CD25 Antibodies 

In yet another aspect, the invention provides transgenic and 
transchromosomal nonhuman animals, such as transgenic or 
transchromosomal mice, which are capable of expressing 
human antibodies that specifically bind 10 CD25. In a particu- 
lar embodiment, the invention provides a transgenic or trail - 
schromosomal mouse having a genome comprising a human 
heavy chain transgene. such that the mouse produces human 
anti-CD25 antibodies when iinmunized with cells expressing 
CD25. The human heavy chain transgene can be integrated 
into the chromosomal DNA of the mouse, as is the case for 
transgenic, e.g., HuMAb mice, as described in detail herein 
and exemplified. Alternatively, the human heavy chain trans- 
gene can be maintained cxtrachromosomally, as is the case 
for iranschromosomal (e.g.. KM) mice as described in WO 
Q2/43478. Such transgenic and transchromosomal animals 
are capable of producing multiple isotypes of human mono- 
clonal antibodies to CD25 (e.g., IgG, IgA and/or IgE) by 
undergoing V-D-J/V-J recombination and isotype switching. 
The design of a transgenic or iranschromosomal nonhuman 
animal that responds to foreign antigen stimulation with a 
heterologous antibody repertoire, requires that the heterolo- 
gous immunoglobulin trans genes contained within the trans- 
genic animal function correctly throughout the pathway of B 
cell development. This includes, for example, isotype switch- 
ing of the heterologous heavy chain transgene. Accordingly, 
trans genes are constructed so that isotype switching can be 
induced and one or more of the following characteristics of 
antibody genes: (1) high level and cell-type specific expres- 
sion. (2) iunctional gene rearrangement, (3) activation of and 
response to allelic exclusion. (4) expression of a siifficient 
primary repertoire, (5) signal transduction, (6) somatic hyper- 
mutation, and (7) domination of the transgene antibody locus 
during the immune response. 

Not all of the foregoing criteria need be met. For example, 
in those embodiments wherein the endogenous immunoglo- 
bulin loci of the transgenic animal are functionally disrupted, 
the transgene need not activate allelic exclusion. Further, in 
those embodiments wherein the transgene comprises a func- 
tionally rearranged heavy and/or light chain immunoglobulin 
gene, the second criteria of functional gene rearrangement is 45 
unnecessary, at least for that transgene which is already rear- 
ranged. For background on molecular immunology, see. Fun- 
damental Immunology. 2nd edition (1989X Paul William E.. 
ed. Raven Press, N.Y. 

In certain embodiments, the transgenic or transchromo- 50 
somal nonhuman animals used to generate the human mono- 
clonal antibodies of the invention contain rearranged, unre- 
arranged or a combination of rearranged and unrearranged 
heterologous immunoglobulin heavy and light chain trans- 
genes in the germ line of the transgenic animal. Each of the 55 
heavy chain transgenes comprises at least one C fI gene. In 
addition, the heavy chain transgene may contain functional 
isotype switch sequences, which are capable of supporting 
isotype switching of a heterologous transgene encoding mul- 
tiple C H genes in the B cells of the transgenic animal. Such 60 
swiich sequences may be those which occur naturally in the 
germline immunoglobulin locus from the. species that serves 
as the source of the transgene C M genes, or such switch 
sequences may be derived from those which occur in the 
species tha; is to receive ihe transgene construct (the trans- 65 
genie animal). For example, a human transgene construct that 
is used to produce a transgenic mouse may produce a higher 



frequency of isotype switching events if it incorporates 
switch sequences similar to those that occur naturally in the 
mouse heavy chain locus, as presumably the mouse switch 
sequences are optimized to function with the mouse switch 
recombinase enzyme system, whereas the. human switch 
sequences are not. Switch sequences may be isolated and 
cloned by conventional cloning methods, or may be synthe- 
sized de novo from overlapping synthetic oligonucleotides 
designed on the basis of published sequence information 
relating to immunoglobulin switch region sequences (Mills et 
. aUNucL Acids Res. 15:7305-7316 (1991); Siderasetal../«//. 
Immunol. 1 :63 1-642 (1 989)). For each of the foregoing trans- 
genic animals, functionally rearranged heterologous heavy 
and light chain immunoglobulin transgenes are found in a 
15 significant fraction of the B cells of the transgenic animal (at 
least 10%). 

The transgenes used to generate the transgenic nonhuman 
animals of the invention include a heavy chain transgene 
comprising DNA encoding at least one variable gene seg- 
20 ment. one diversity gene segment, one joining gene segment 
and at least one constant region gene segment. The immuno- 
globulin light chain transgene comprises DNA encoding at 
least one variable gene segment, one joining gene segment 
and at least one constant region gene segment. The gene 
25 segments encoding the light and heavy chain gene segments 
are heterologous to die transgenic animal in that they are 
derived from, or correspond to, DNA encoding immunoglo- 
bulin heavy and light chain gene segments from a species not 
consisting of the transgenic nonhuman animal. In one aspect 
30 of the invention, the transgene is constructed such thai the 
individual gene segments are unrearranged, i.e.. not rear- 
ranged so as to encode a functional immunoglobulin light or 
heavy chain. Such unrearranged transgenes support recom- 
bination of the V. D. and j gene segments (functional rear- 
35 rangement) and preferably support incorporation of all or a 
portion of a D region gene segment in the resultant rearranged 
immunoglobulin heavy chain within the transgenic animal 
when exposed to CD25 antigen. 

In an alternate embodiment, the transgenes comprise an 
40 unrearranged "mini-locus'". Such transgenes typically com- 
prise a substantial portion of the C, D, and J segments as well 
as a subset of the V gene segments. In such transgene con- 
structs, the various regulatory sequences, e.g. promoters . 
enhancers, class switch regions, splice-donor and splice-ac- 
ceptor sequences for RNA processing, recombination signals 
and the like, comprise corresponding sequences derived from 
the heterologous DNA. Such regulatory sequences mav be 
incorporated into the transgene from the same or a related 
species of the nonhuman animal used in the invention. For 
example, human immunoglobulin gene segments may be 
combined in a transgene with a rodent immunoglobulin 
enhancer sequence for use in a transgenic mouse. Alterna- 
tively, synthetic regulatory sequences may be incorporated 
into the transgene, wherein such synthetic regulatory 
sequences are not homologous to a functional DNA sequence 
that is known to occur naturally in the genomes of mammals. 
Synthetic regulatory sequences are designed according to 
consensus rules, such as, for example, those specifying the 
permissible sequences of a splice-acceptor site or a promoter/ 
enhancer motif. For example, a mini locus comprises a portion 
of the genomic immunoglobulin locus having at least one 
internal (i.e., not at a terminus of the portion) deletion of a 
non-essential DNA portion (e.g., intervening sequence: 
intron or portion thereol) as compared to the naturally-occur- 
ring germline ig locus. 

Preferred transgenic and iranschromosomal nonhuman 
animals, e.g.. mice, will exhibit immunoglobulin production 
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with a significant repertoire, ideally substantially similar lo human sequence heavy chain composed of a (1) a heavy chain 

thai of a human after adjusting for volume. variable region having a polypeptide sequence which is suh- 

The repertoire will ideally approximate liiat shown ia a stantially identical to a polypeptide sequence encoded by a 

human when adjusted for volume, usually with a diversity at human V H gene segment, a D region, and a human scg- 

least about 10% as great, preferably 25 to 50% or more. 5 mem, and (2) a constant region encoded by a human C f/ gene 

Generally, at least about a thousand different mimunoglobn- segment, It. should be uored that human D genes may be 

lins (ideally IgG), preferably 10 4 to ]0 6 or more, will be substantially altered by recombination and somatic mutation 

produced, depending on the number of different V, J and D events such that the original human germ-line sequence may 

regions introduced into the mouse genome and driven by the not be readily recognized. 

addi tional diversity generated by V(- D-)J gene, segment rear- l o The development of high afTini ty human monoclonal ami - 

rangements and random nucleotide additions at the joining bodies against CD25 can be facilitated by a method for 

regions. Typically, the immunoglobulins will exhibit an affin- expanding the repertoire of human variable region gene seg- 

*y (Kd) for preselected antigens of below l(T 8 M. such as of ments in a transgenic nonhuman animal having a genome 

below 1 0" y M, 1 0~ 10 M or 1 0" 1 1 M or even lower. comprising an integrated human immunoglobulin transgene, 

Transgenic and transchromosomai nonhuman animals, 15 said method comprising introducing into the genome a V 

e.g., mice, as described above can be immunized with, for gene transgene comprising V region gene segments which are 

example, cells expressing CD2 5. Alternatively, the transgenic not present in said integrated human immunoglobulin trans - 

animals can be immunized witli DNA encoding human gene. Often, the V region transgene is a yeast artificial chro- 

CD25. The animals will then produce B cells which undergo mosome (YAC) comprising a portion of a human \' H or V L 

class-switching via switch recombination (cis-switching) and 20 (V K ) gene segment array, as may naturally occur in a human 

express immunoglobulins reactive with CD25. The immuno- genome or as may be spliced together separately by recom- 

globulins will be human antibodies (also referred to as binant methods, which may include out-of-order or omitted V 

"human sequence antibodies"), wherein the heavy and light gene segments. Often at least five or more functional V gene 

chain polypeptides are encoded by human transgene segments are contained on the YAC. In this variation, it is 

sequences, which may include sequences derived by somatic 25 possible to make a transgenic animal produced by the V 

mutation and V region recombinatorial joints, as well as ger- repertoire expansion method, wherein the animal expresses 

mline-encoded sequences; these human antibodies can be an immunoglobulin chain comprising a variable region 

referred lo as being substantially identical to a polypeptide sequence encixied by a V region gene segment present on the 

sequence encoded by a human \' L and J. or V l/: D /7 and \ u V region transgene and a C region encoded on the human Ig 

gene segments, even though other non-germline sequences 30 transgene. By means of the V repertoire expansion method, 

may be present as arcsult of somatic mutation and differential transgenic animals having at least 5 distinct V genes can be 

V-J and V-D-J recombination joints. The variable regions of generated; as can animals containing at least about 24 V genes 

each antibody chain are typically at least 80 percent similar to or more. Some V gene segments may benon-functionaf(e.g., 

human germline V and J gene segments, and, in the case of pseudogenes and the like); these segments may be retained or 

heavy chains, human germline V D. and J gene segments; 35 may be selectively deleted by recombinant methods available 

frequently at least 85 percent similar to human germline to the skilled artisan, if desired. 

sequences present on the transgene; often 90 or 95 percent or Once the mouse germline has been engineered to contain a 
more similar to human germline sequences present on the functional YAC having an expanded V segment repertoire, 
transgene. However, since non-germline sequences are iniro- substantially not present in the human Ig transgene contain- 
duced by somatic mutation and VJ and VDJ joining, the 40 ing the ) and C gene segments, the trait can be propagated and 
human sequence antibodies will frequently have some vari- bred into other genetic backgrounds, including backgrounds 
able region sequences which are not encoded by human V. D, where the ftmctional YAC having an expanded V segment 
or J gene segments as found in the human transgene(s) in the repertoire is bred into a nonhuman animal germline having a 
germline of the mice. Typically, such non-germline dilTerent human Ig transgene. Multiple functional Y-\Cs hav- 
sequences (or individual nucleotide positions) will cluster in 45 ing an expanded V segment repertoire may be bred into a 
or near CDRs, or in regions where somatic mutations are germline to work with a human Ig transgene (or multiple 
known to cluster. human Ig transgenes). Although referred to herein as YAC 
Another aspect of the invention includes B cells derived transgenes. such transgenes when integrated into the genome 
from transgenic or transcliromosomal nonhuman animals as may substantially lack yeast sequences, such as sequences 
described herein. The D cells can be used to generate hybri- 50 required for autonomous replication in yeast: such sequences 
domas expressing human monoclonal antibodies which bind may optionally be removed by genetic engineering (e.g., 
with high affinity (e.g.. a dissociation equilibrium constant restriction digestion and pulsed-liekl gel electrophoresis or 
(K rj ) of lower than 10~ R M) to human CD25. Thus, iu another other suitable method) after replication in yeast is no longer 
embodiment, the invention provides a hybridoma which pro- necessary (i.e.. prior to introduction into a mouse ES cell or 
duces a human antibody having an affinity (K n ) of below 1 0"" 55 mouse prozygote). Methods of propagating the trait ofhuman 
M. such as ofbelow 10~° M- 1 0~ 10 M or 1 0" 1 1 M or even lower sequence immunoglobulin expression, include breeding a 
when detennined by scatchard analysis of CD2 5 expressing transgenic animal having the human ig transgenc(s). and 
cells using a radio-actively labeled monoclonal antibody or optionally also having a functional YAC having an expanded 
by determination of the hal f-maximal hinding concentration V segment repertoire. Both V w and V , gene segments may be 
using FACS analysis, or by analysis using surface piasmou 60 present on the YAC. The transgenic animal may be bred into 
resonance as measured on a BlAcore instrument. any background desired by the practitioner, including back- 
Herein the monoclonal antibody comprises a human grounds harboring other human transsenes. including human 
sequence light chain composed of (1 ) a light chain variable Ig transgenes and/or transgenes encoding other human iym- 
region having a polypeptide sequence which is substantially phocyuTproieins The invention also provides a high affinity 
identical to a polypeptide sequence encoded by a human V. « human sequence immunoglobulin produced by a transgemc 
gene segment and a human segment, and (2) a light chain mouse having an expanded V region repertoire YAC trans - 
constant region encoded by a human C L gene segment; and a gene. Although the foregoing describes a preferred embodi- 
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mem of the transgenic animal of the invention, other embodi- 
ments are contemplated which have been classified in three 
categories: 

I. Transgenic animals containing an unrearranged heavy 
and rearranged light chain immunoglobulin tnmsgene: 

II. Transgenic animals containing an unrearranged heavy 
and unrearranged light chain immunoglobulin transgene: and 

HI. Transgenic animal containing rearranged heavy and an 
unrearranged light chain immunoglobulin transgene. 

Of these categories of transgenic animal, the preferred 
order of preference is as follows II>1>1J1 where the endog- 
enous light chain genes (or at least the k gene) have been 
knocked out by homologous recombination (or other method) 
and 1>]>II] where the endogenous light chain genes have not 
been knocked out and must be dominated by allelic exclusion. 

III. Bispecific/Muhispccific Molecules which Bind to CD25 
In yet another embodiment of the invention, human mono- 
clonal antibodies to CD25 can be derivatized or linked to 
another functional molecule, e.g., another peptide or protein 
(e.g.. an Fab 1 fragment) to generate a bispecific or multispe- 
cific molecule which binds to multiple binding sites or target 
epitopes. For example, an antibody of the invention can be 
functionally linked (e.g., by chemical coupling, genetic . 
fusion, noncovalent association or otherwise) to one or more 
other binding molecules, such as another antibody, peptide or 
binding mimetic. 

Accordingly, the present invention includes bispecific and 
multispecific molecules comprising at least one first binding 3 
specificity for CD25 and a second binding specificity for a 
second target epitope. In a particular embodiment of the 
invention, the second target epitope is CD3. CD4, IL-15R, 
membrane bound or receptor bound TNF-ol or membrane 
bound or receptor bound IL-1 5. In another embodiment the 3 
second target epitope is an Fc receptor, e.g.. human FcyRI 
(CD64) or human FcaRI (CD89), or a T cell receptor. There- 
fore, the invention includes bispecific and multispecific mol- 
ecules capable of binding both to FcvR, FcaR or FceR 
expressing effector cells (e.g., monocytes, macrophages or 4 
polymorphonuclear cells (PMNs)), and to target cells 
expressing CD25. These bispecific and multispecific mol- 
ecules target CD25 expressing cells to effector cell and. like 
the human monoclonal antibodies of the invention, trigger Fc 
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In one embodiment, the bispecific and multispecific mol- 
ecules of the invention comprise as a binding specificity at 
least one antibody, including, e.g.. an Fab. Fab'. F(ab') 2 , Fv, or ' 
scFv. The antibody may also be a light chain or heavy chain 
dimer, or any minimal fragment thereof such as a Fv or a 
single chain construct as described in Ladner el al. U.S. Pat. 
No. 4,946,778. The antibody may also be a binding-domain 
immunoglobulin fusion protein as disclosed in US 2003/ 
0118592 and US 2003/0133939. 

} In one embodiment, the binding specificity for an Fc recep- 
tor is provided by a human monoclonal antibody, the binding 
of which is not blocked by human immunoglobulin G (lgG). 
As used herein, die term "lgG receptor" refers to any of the 
eight y-chain genes located on chromosome 1 . These genes 

' encode a total of twelve transmembrane or soluble receptor 
iso forms which are grouped into three Fey receptor classes: 
FcyRI (CD64), FcyRIl(CD32), and FcyRlIl (CD16). In one 
preferred embodiment, the Fey receptor is a human high 
affinity FcyRI. 

' The production and characterization of these preferred 
monoclonal antibodies are described by Fanger et al. in WO 
88/00052 and in U.S. Pat. No. 4,954,617. These antibodies 
bind to an epitope of FcyRI, FcyRIi or FcyRIll at a site which 
is distinct from the Fey binding site of the receptor and, thus, 
their binding is not blocked substantially by physiological 
levels of IgG. Specific anti-FcyRI antibodies useful in this 
invention are MAb 22, MAb 32, MAb 44 . MAb 62 and MAb 
197. In other embodiments, the anti-FcyRI antibody is a 
humanized form of MAb 22 (H22). The production and char- 
acterization of the H22 antibody is described in Graziano. R. 
F. et al. (1995) J. Immunol. 155 (10): 4996-5002 and WO 
94/30332. The H22 antibody produciug cell line was depos- 
ited at the American Type Culture Collection on Nov. 4. 1 992 
under the designation HA022CU and has the accession No. 
CRL 11177. 

In still other preferred embodiments, the binding specific- 
ity for air Fc receptor is provided by an antibody that binds to 
a human IgA receptor, e.g., FcaRI (CD89), the binding of 
which is preferably not blocked by human immunoglobulin A 
(IgA). The term "IgA receptor" is intended to include the gene 
product of one a-gene (FcaRI) located on chromosome 19. 
This gene is known to encode several alternatively spliced 
transmembrane isofomis of 55 to 1 10 kDa. FcaRI (CDS9) is 



receptor-mediated effector cell activities, such as phagocyto- 45 const itutively expressed on monocytes/macrophages, eosino- 



sis of a CD25 expressing cells. ADCC cytokine release, or 
generation of superoxide anion. 

Bispecific and multispecific molecules of the invention can 
further include a third binding specificity, in addition to an 
anti-Fc binding specificity and the anti-CD25 binding speci- 50 
ficity. In one embodiment, the third binding specificity is an 
anti-enhancement factor (EF) portion, e.g.. a molecule which 
binds to a surface protein involved in cytotoxic activiiv and 
thereby increases the immune response against the target cell. 
The "anti-enhancement factor portion" can be an antibody, 3 55 
functional antibody fragment or a ligand that binds to a given 
molecule, e.g.. an antigen or a receptor, and thereby results in 
an enhancement of the ciTcct of the binding determinants for 
the Fc receptor or target cell antigen. The "an ti -enhancement 
factor portion"' can bind an Fc receptor or a target cell antigen. 60 
Alternatively, meant) -enhancement factor poni on can bind to 
an entity that is different from the entity to which the first and 
second binding specificities bind. For example, the ami-en- 
hancement factor portion can bind a cytotoxic T cell (e.a. via 
CD2. CD3, CDS. CD28. CD4. CD40, 1CAM-1 or other 65 
immune cell that results in an increased immune response 
against the target cell). 



phi lie and neutrophilic granulocytes, but not on non-effector 
cell populations. FcaRI has medium affinity for both IgAl 
and lgA2, which is increased upon exposure to cytokines 
such as G-CSF or GM-CSF (Mortom H. C. et al* (1996) 
Critical Reviews in Immunology 16:423-440). Four FcaRI - 
specific monoclonal antibodies, identified as A3. A59, A62 
and A77. which bind FcaRI outside the IgA ligand binding 
domain, have been described (Monteiro, R. C. et al.. 1992, J. 
Immunol. 148:1764). 

FcaRI and FcyRI are preferred trigger receptors for use in 
the invention because they are (I) expressed primarily on 
immune effector cells, e.g., monocytes. PMNs. macrophages 
and dendritic cells; (2) expressed at high levels (e.g.. 5.000- 
100,000 per cell); (3) mediators of cytotoxic activities (e.g. ; 
ADCC. phagocytosis): and (4) mediating enhanced antigen 
presentation of antigens, including self-ami gens, targeted to 
them. 

An "effector cell specific antibody" as used herein refers to 
an antibody or functional antibody fragment that binds the Fc 
receptor of effector cells. Preferred antibodies for use in the 
subject invention bind the Fc receptor of effector ceils at a she 
which is not bound by endogenous immuno globulin. 
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As used herein, the term "effector eel r refers to an immune 
cell which is involved in the effector phase of an immune 
response, as opposed to the cognitive and activation phases of 
an immune response. Exemplary immune cells include a cell 
of a myeloid or lymphoid origin; e.g., lymphocytes (e.g.. B 5 
cells and T cells including cytolytic T cells (CTLs)), killer 
cells, natural killer cells, macrophages, monocytes, eosino- 
phils, neutrophils, polymorphonuclear cells, granulocytes, 
mast cells, and basophils. Some effector cells express specific 
Fc receptors and carry out specific immune functions. In io 
preferred embodiments, an effector cell is capable of induc- 
ing ADCC, e.g., a neutrophil capable of inducing ADCC. For 
example, monocytes, macrophages, which express FcR are 
involved in specific killing of target cells and presenting anti- 
gens to other components of the immune system, or binding 15 
to cells that present antigens . In other embodiments, an effec - 
tor cell can phagocytose a target antigen, target cell, or micro- 
organism. The expression of a particular FcR on an effector 
cell can be regulated by humoral factors such as cytokines. 
For example, expression of FcyRI has been found to be up- 20 
regulated by interferon gamma (IFN-y). This enhanced 
expression increases the cytotoxic activity of FcyRI -bearing 
cells against targets. An effector cell can phagocytose or iyse 
a target antigen or a target cell. 

"Target cell' 1 shall mean any cell in a subject (e.g., a human 25 
or animal) that can be targeted by a composition (e.g., a 
human monoclonal antibody, a bispecific or a multispecific 
molecule) of the invention. In preferred embodiments, the 
target cell is a cell expressing or overexpressing CD25. Cells 
expressing CD25 typically include activated T cells, mono- 30 
cytes and B cells. 

Bispecific and multispecific molecules of the present 
invention can be made using chemical techniques (see e.g.. D. 
M. Kran2 et al. (1981) Proc. Natl. Acad. Sci. USA 78:5807), 
"polydoituT techniques (See U.S. Pat. No. 4,474,893, to 35 
Reading), or recombinant DNA techniques. 

In particular, bispecific and multispecific molecules of the 
present invention can be prepared by conjugating the con- 
stituent binding specificities, e.g., the anti-FcR and anti- 
CD25 binding specificities, using methods known in the an 40 
and described in the examples provided herein. For example, 
each binding specificity of the bispecific and multispecific 
molecule can be generated separately and then conjugated to 
one another. When the binding specificities are proteins or 
peptides, a variety of coupling or cross-linking agents can be 4> 
used for covalent conjugation. Examples of cross -linking 
agents include protein A. carbodiimide, N-succinimidyl-S- 
acetyl-thioacetate (SATA), 5.5'-dithiobis-(2-nhrobenzoic 
acid) (DTNB), o-phenylenedimaleimide (oPDM). N-succin- 
imidy!-3-(2-pyridyldilhio)propionate (SPDP> and sulibsuc- 50 
cinimidy] 4-(N-male'unidomemyl)cyclohexanc-l -carbo xy- 
lite (sulfo-SMCC) (see e.g., Karpovsky et al. (1984) J. Exp. 
Med. 1 60: 1 6X6; Liu, M A et al. (1 985) Proc. Natl. Acad. Sci. 
USA 82:8648). Other methods include those described by 
?m)us; Behring Ins. Milt. (1985)No. 78,1 18-132; Brennanet 55 
al.. Science (1985) 229:81-83, andGlennieet al../ Immunol. 
(1987) 139:2367-2375. Preferred conjugating agents are 
SATA and sulfo-SMCC. both available from Pierce Chemical 
Co.fRockforclHl.). 

When the binding specificities are antibodies, they can be &0 
conjugated via sulihytiryl bonding of the C-lerminus hinge 
regions of the two heavy chains. In a particularly preferred 
embodiment, the hinge region is modified to contain on odd 
number of sulthydryl residues, preferably one, prior to con- 
jugation. s> 

Alternatively, both binding specificities can be encoded in 
the same vector and expressed and assembled in the same host 



cell. This method is particularly useful where the bispecific 
<»nd multispecific molecule is a MAbxMAb. M AhxFab. 1'abx 
F(ab') 2 or ligaridxFab fusion protein. A bispecific and multi- 
specific molecule of the invention, e.g.. a bispecific molecule 
can be a single chain molecule, such as a single chain bispe- 
cific antibody, a singJc chain bispecific molecule comprising 
one single chain antibody and a binding determinant, or a 
single chain bispecific molecule comprising two binding 
determinants. Bispecific and multispecific molecules can also 
be single chain molecules or may comprise at least two single 
chain molecules. Methods for preparing such bi- and multi- 
specific molecules are described for example in U.S. Pat. No. 
5.260.203: U.S. Pat. No. 5.455.030; U.S. Pat. No. 4.881,175; 
U.S. Pat. No. 5,132.405: U.S. Pat. No. 5.091,513; U.S. Pat. 
No. 5.476,786; U.S.' Pat. No. 5,013,653: U.S. Pat. No. 5,25S ; 
498; and U.S. Pat. No. 5,482,858. 

Binding of the bispecific and multispecific molecules to 
their specific targets can be corrfirmed by enzyme-linked 
immunosorbent assay (ELISA), a radioimmunoassay (R1A), 
FACS analysis, a bioassay (e.g., growth inhibition). BIAcore 
analysis, or a Western Blot Assay. Each of these assays gen- 
erally detects the presence of protein -anti body complexes of 
particular interest by employing a labeled reagent- (e.g.. an 
antibody) specific for the complex of" interest. For example, 
the FcR-antibody complexes can be detected using e.g., an 
enzyme-linked antibody or antibody fragment which recog- 
nizes and specifically binds to the antibody-FcR complexes. 
Alternatively, the complexes can be detected using any of a 
variety of other immunoassays. For example, the antibody 
can be radioactively labeled and used in a radioimmunoassay 
(RJA) (see, for example, Weintraub, B., Principles of Radio- 
immunoassays, Seventh Training Course on Radioligand 
Assay Techniques. The Endocrine Society, March, 1986). 
The radioactive isotope can be detected by such means as the 
use of a y counter or a scintillation counter or by autoradiog- 
raphy. 

JV. Immunoconjugates 

In another aspect of the invention, human anii-CD25 anti- 
bodies are conjugated to a therapeutic moiety, such as a cyto- 
toxjn, a drug (e.g., an immunosuppressant) or a radioisotope. 
Such conjugates are referred to herein as "immunoconju- 
gates" Immunoconjugates which include one or more cyto- 
toxins are referred to as "immunotoxins" A cytotoxin or 
cytotoxic agent includes any agent that is detrimental to (e.g, : 
kills) cells. Examples include taxol.. cytochalasin B, gramici- 
din D, ethidium bromide, emetine, mitomycin, etoposide. 
tenoposide. vincristine, vinblastine, coichicin, doxorubicin, 
daunorubicin. dihydroxy anthracin dione, miioxantrone. 
mithramycin. actinomycin D, 1-dehydiotestosterone, gluco- 
corticoids, procaine, tetracaine, lidocaine, propranolol, and 
puromycin and analogs or homologs thereof. 

Suitable tlierapeutic agents lor forming immunoconju- 
gates of the invention include, but are not limited to, antime- 
tabolites (e.g.. methotrexate. 6-mercaptopurine. 6-thiogua- 
nine, cyiarabine, fiudarubin. 5-Huorouracil decarbazine). 
alkylating agents (e.g.. mechlorethamine, thioepa chloram- 
bucil, mclphalaiL carmustine (BSNUJ and lomustinc 
(CCNU). cyclophosphamide, bu sulian, dibrumomannitol. 
streptozotocin. mitomycin C and cispiatin (cis-dichlcrodi- 
amine platinum (11) (DDP)). anthracyclines (e.g., daunorubi- 
cin (formerly daunomycin) and doxorubicin), antibiotics 
(e.g., dactinomycin (formerly actinomycin), bleomycin, 
mithramycin. and anthramycin (AMC)). and anti-miiotic 
aaents (e.g., vincristine and vinblastine). Other examples of 
therapeutic cytotoxins that can be conjugated to an antibody 
of the invention include calicheamicins and riuocarmycins. 
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Antibodies of the present invention also can be conjugated 
10 a radioisotope, e.g.. iodine-131, yttrium -90 or indium -1 11 . 
to generate cytotoxic radiopharmaceuticals for treating a 
CD25-related disorder, such as a cancer. The antibody con- 
jugates of the invention can be used to modify' a given bio- < 
logical response, and the drug moiety is not to be construed as 
limited to classical chemical therapeutic agents. For example, 
the drug moiety may be a protein or polypeptide possessing a 
desired biological activity. Such proteins may include, for 
example, an enzymatically active toxin, or active fragment 
thereof, such as abrin. ricin A, pseudomonas exotoxin A, or 
diphtheria toxin, or an agent active at the cell surface, such as 
phospholipase enzymes, e.g. phospholipase C. 

Techniques for conjugating such therapeutic moieties to 
antibodies are well known, see. e.g., .Anion et al., "Mono- 
clonal Antibodies For Immunotargeting Of Drugs In Cancer 
Therapy", in Monoclonal Antibodies And Cancer Therapy, 
" Reisfcld et al. (eds.), pp. 243-56 (.Man R. Liss, Inc. 1985); 
Hellstrom et al, "Antibodies For Drug Delivery", in Con- 
trolled Drug Delivery (2nd Ed.), Robinson et al. (eds.). pp. 
623-53 (Marcel Dekker, Inc. 3987); Thorpe.. "Antibody Car- 
riers Of Cytotoxic Agents In Cancer Therapy: A Review* 1 , in 
Monoclonal Antibodies '84: Biological And Clinical Appli- 
cations, Pinchers et al. (eds.), pp. 475-506 (1 985); "Analysis, 
Results, .And Future Prospective Of The Therapeutic Use Of 
Radiolabeled Antibody In Cancer therapy", in Monoclonal 
Antibodies For Cancer Detection And Therapy. Baldwin et al. 
(eds.), pp. 303-1 6 (Academic Press 1 985); and Thorpe et ah, 
"The Preparation And Cytotoxic Properties Of Antibody- 
Toxin Conjugates", Immunol Rev.. 62: 1 19-58 (1982). 

In a further embodiment, the human monoclonal antibod- 
ies according to the invention arc attached to a linkcr-chelator, 
(e.g. tiuxetan). which allows for the antibody to be conjugated 
to a radioisotope. 

V. Pharmaceutical Compositions 

In another aspect, the present invention provides composi- 
tions, including, pharmaceutical compositions, containing 
one or a combination of human monoclonal antibodies of the 
present invention. The compositions may be formulated with 
pharmaceutical^ acceptable carriers or diluents as well as 
any other known adjuvants and excipients in accordance with 
conventional techniques such as those disclosed in Reming- 
ton: The Science and Practice of Pharmacy. 1 9 th Edition, 
Genmtro, Ed., Mack Publishing Co., Easton, Pa.. 1995. 

Compositions of the inventiou also can be administered in 
combination therapy, i.e.. combined with other agents rel- 
evant for the disease or condition to be treated. For example, 
the combination therapy can include a composition of the 
present invention with at least one immunosuppressive agent 
at least one anti- inflammatory agent, at least one psoriasis 
agent, or at least one chemoiherapeutic agent. 

In one embodiment, such therapeutic agents include one or 
more immunosuppressive agents, such as cyclosporine. aza- 
thioprine. mycophenolic acid mycophenolate mofetil, corti- 5 <: 
costeroids, such as prednisone, methotrexate, gold sails, sul- 
fasalazine, antimalarials, brequinar, leflunomide. mizoribine, 
15-deoxyspergualine, 6-mercaptopurine, cyclophospha- 
mide, rapamycin. tacrolimus (FK-506). OK. 13. ami-thy- 
mocyte globulin, etc. 

In a further embodiment the compositions of the invention 
are administered in combination with two or more immuno- 
suppressive agents, such as prednisone and cyclosporine; 
prednisone, cyclosporine and azathioprine; or prednisone, 
cyclosporine and mycophenolate mofetil. 

In a further embodiment, such therapeutic agents include 
one. or more anti -inflammatory agents, such as a steroidal 
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drug or a NSAID (nonsteroidal ami -inflammatory drug). Pre- 
ferred agents include, for example, aspirin and other salicy- 
lates, Cox-2 inhibitors, such as rofecoxib and celecoxib. 
NSAIDs such as ibuprofen. fenoproien, naproxen, sulindac. 
diclofenac, piroxicam, ketoprofen, diflunisal, nabumetone. 
etodolac. oxaprozin, and indomethacin. 

In another embodiment, such therapeutic agents include 
one or more DMARDs, such as methotrexate, hydroxychlo- 
roquine, sulfasalazine, pyrimidine synthesis inhibitors, e.g. 
10 leilunomide, 1L-1 receptor blocking agents, e.g. anakinra. 
and TNF-u blocking agents, e.g. etanercept. infliximab and 
adalimumah. Further suitable DMARDs are anti-IL-6R anti- 
bodies, CTLA41g, and anti-IL-15 antibodies. 

In another embodiment, such therapeutic agents include 
15 one or more agents for treating inflammatory or hyperprolif- 
erative skin disorders, such as topical medications, including 
coal tar, A vitamin, anthralin, calcipotrien. tarazotene. and 
corticosteroids, oral or injected medications, such as corti- 
costeroids, methotrexate, retinoids, e.g. acicretin, cyclospo- 
20 rine, etancrcept, alefacept, efaluzimab, 6-thioguanine, myco- 
phenolate mofetil, tacrolimus (FK-506), and hydroxyurea. 
Other examples are CTLA41g and infliximab. Other treat- 
ments may. include exposure to sunlight or phototherapy, 
including UVB (broad-band and narrow-band ultraviolet B), 
25 UVA (ultraviolet A) and PUVA (psoralen methoxalcn plus 
ultraviolet A). 

In a further embodiment, the compositions of the invention 
are administered in combination with two or more of the 
above therapies, such as methotrexate+phototherapy (PUVA 
30 or UVA); mclhotrexate+acitretin: acitreun+pholotherapv 
(PUVA or UVA); inethotrexate+acitretin+phototherapy 
(PUVA or UVB); hydroxyurea+phototherapy (PUVA or 
UVB); hydroxyurea+acitretin; cyclosporine+methotrexate; 
or calcipotrien+phototherapy (UVB). 
35 In yel another embodiment, such therapeutic agents 
include one or more chemotherapeut ics, such as doxorubicin, 
cisplatin, bleomycin, carmustine. cyclophosphamide, vin- 
desine, vincristine, and chlorambucil. 

In yet another embodiment, the present antibodies may be 
40 administered in conjunction with radiotherapy and'or bone 
marrow transplantation. 

In still another embodiment, the present antibodies may be 
administered in combination with other antibodies, e.g. other 
immunosuppressive human monoclonal antibodies, such as 
45 antibodies binding to p75 of the 1L-2 receptor, or antibodies 
binding to e.g. MHC, CD2. CD3, CD4, CD7, CD28. B7. 
CD40, CD45, IFN-v, TKF-a, 1L-4. IL-5, IL-6R, IL-7 ; IL-8, 
1L-I0, CDl la, CD20or CD58, or antibodies binding to their 
ligands: or in combination with other immunomodulatory 
so compounds, e.g., soluble IL-15R or IL-J0. 

As used herein, "pharmaceutical!)' acceptable carrier" 
includes any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption 
delaying agents, and the like that are physiologically compat- 
ible. Preferably, the carrier is suitable for intravenous intra- 
muscular, subcutaneous, parenteral, spinal or epidermal 
administration (e.g.. by injection or infusion). 

A "pharmaceutical! y acceptable salf refers to a salt that 
retains the desired biological activity of the parent compound 
60 and docs not impart any un desired to xico logical effects (see 
e.g., Berge, S. M.. el'al. (1977) J. Phann. Sci. 66:1-] 9). 
Examples of such salts include acid addition salts and base 
addition salts. Acid addition salts include those derived from 
nontoxic inorganic acids, such as hydrochloric, nitric, phos- 
phoric, sulfuric, hydrobromic, hydroiodic, phosphorous 
acids and the tike, as well as from nontoxic organic acids such 
as aliphatic mono- and dicarboxylic acsds, phenyl -substituted 
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alkanoic acids, hydroxy alkanoic acids, aromatic acids, ali- 
phatic and aromatic sulfonic acids and the like. Base addition 
salts include those derived ironi alkaline earth metals, such as 
sodium, potassium, magnesium, calcium and the like, as well 
as from uontoxic organic amines, such as N.N'-dibenzyleth- 
yfenediamine, N-methylglucamine, chloroprocaiue, choline, 
diethanolamine, ethylenediamiue, procaine and the like. 

Compositions of the present invention, including pharma- 
ceutical (therapeutic) compositions, can be administered by a 
variety of methods known in the art. As will be appreciated by 
the skilled artisan, the route and/or mode of administration 
will vary depending upon the desired results. The active coin- 
pounds can be prepared with carriers that will protect the 
compound against rapid release, such as a controlled release 
formulation, including implants, transdermal patches, and 
microencapsulated delivery systems. Biodegradable, bio- 
compatible polymers can be used, such as ethylene vinyl 
acetate, poly anhydrides, polyglycolic acid, collagen, poly- 
orthoesters. and poly lactic acid. Methods for the preparation 
of such formulations are generally known to those skilled in 
the art. See, e.g.. Sustained and Controlled Release Drug 
Delivery Systems. J. R. Robinson, ed., Marcel Dekker, Inc.. 
New York, 1978. 

. To administer compositions of the invention by certain 
routes of administration, it may be necessary to coat the 
compound with, or co-administer the compound with, a mate- 
rial to prevent its inactivation. For example, the compound 
may be administered to a subject in an appropriate carrier, for 
example, liposomes, or a diluent. 

Pharmaceutically acceptable diluents include saline and 
aqueous buffer solutions. Liposomes include water- in-oil-in- 
water CGF emulsions as well as conventional liposomes 
(Sirejan et al. (1 984) ./. Neuroimmunoi 7:27). 

Pharmaceutically acceptable carriers include sterile aque- 
ous solutions or dispersions and sterile powders for the 
extemporaneous preparation of sterile injectable solutions or 
dispersion. The use of such media and agents for pharmaceu- 
tically active substances is known in the art. Except insofar as 
any conventional media or agent is incompatible with the 
active compound, use thereof in the pharmaceutical compo- 
sitions of the invention is contemplated. Supplementary 
active compounds can also be incorporated into the compo- 
sitions. 

Therapeutic compositions typically must be sterile and 
stable under the conditions of manufacture and storage. The 
composition can be formulated as a solution, microemulsion. 
liposome, or other ordered structure suitable to high drug 
concentration. The carrier can be a solvent or dispersion 
medium containing, for example, water, ethanoi, polyol (for 
example, glycerol, propylene glycol, and liquid polyethylene 
glycol, and the like], and suitable mixtures .thereof. The 
proper fluidity can be maintained, for example, by the use of 
a coating such as lecithin, by the maintenance of the required 
particle size in the case of dispersion and by the use of sur- 
factants. In many cases, it will be preferable to include iso- 
tonic agents, for example, sugars, polyalcohols such as glyc- 
erol, mannitol. sorbitol, or sodium chloride in the 
composition. Prolonged absorption of the injectable compo- 
sitions can be brought aboul by including in the composition 
an agent that delays absorption for example, monostearate 
salts and gelatin. 

In one embodiment the human monoclonal antibodies of 
the invention are administered in crystalline form by subcu- 
taneous injection, cf. Vang et al. (2003) PNAS, 1 00( 1 2):6934- 
6939. 

Sterile injectable solutions can be prepared by incorporat- 
ing the active compound in the required amount in an appro- 
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priate solvent with one or a combination of ingredients enu- 
merated above, as required, foil owed by sterilization 
microfiltration. Generally, dispersions are prepared by incor- 
porating the active compound into a sterile vehicle that con- 

5 tains a basic dispersion medium and the required other ingre- 
dients from those enumerated above. In the case of sterile 
powders for the preparation of sterile injectable solutions, the 
preferred methods of preparation are vacuum drying and 
freeze-drying (lyophilization) that yield a powder of the 

10 active ingredient plus any additional desired ingredient from 
a previously sterile-filtered solution thereof. 

Dosage regimens are adjusted to pmvide the optimum 
desired response (e.g., a therapeutic response). For example, 

15 a single bolus may be administered, several divided doses 
may be administered over time or the dose may be propor- 
tionally reduced or increased as indicated by the exi gencies of 
the therapeutic situation. It is especially advantageous to for- 
mulate parenteral compositions in dosage unit form for ease 

20 of administration and uni form ity of dosage. Dosage unit form 
as used herein refers to physically discrete units suited as 
unitary dosages for the subjects to be treated; each unit con- 
tains a predetermined quantity ofactive compound calculated 
to produce the desired therapeutic effect in association with 

25 the required pharmaceutical carrier. The specification for the 
dosage unit forms of the invention are dictated by and directly 
dependent on (a) the unique characteristics of the active com- 
pound and the particular therapeutic effect to be achieved, and 
(b) the limitations inherent in the art of compounding such an 

30 active compound for the treatment of sensitivity in individu- 
als. 

Examples of pharmaceutically-accep table antioxidants 
include: (1 ) water soluble antioxidants, such as ascorbic acid. 

u cysteine hydrochloride, sodium hi sulfate, sodium met- 
abisulfite, sodium sulfite and the like; (2) oil-soluble antioxi- 
dants, such as ascorbyl palmitate, butylated hydroxy ani sole 
(BHA), butylated hydroxytolucne (BHT). lecithin, propyl 
gallate, alpha -tocopherol, and the like; and (3) metal chelat- 

^ ing agents, such as citric acid, ethylenediamine tetraacetic 
acid (EDTA). sorbitol, tartaric acid, phosphoric acid, and the 
like. 

Therapeutic compositions of the present invention can be 
formulated for particular routes of administration, such as 

45 oral, nasal, topical (including buccal and sublingual), rectal, 
vaginal and/or parenteral administration. The formulations 
may conveniently be presented in unit dosage form and may 
be prepared by any methods known in the art of pharmacy. 
The amount ofactive ingredient which can be combined with 

50 a carrier material to pnxluce a single dosage form will vary 
depending upon the subject being treated, and the particular 
mode of administration. The amount of active ingredient 
which can be combined with a carrier material to produce a 
single dosage form will generally be that amount of the com- 

55 position which produces a therapeutic effect. Generally, out 
of one hundred percent , this amount will range from about 
0.01% to about 99% of active ingredient, preferably from 
about 0. 1% to about 70% : most preferably from about 1% to 
about 30%. 

60 Formulations of the present invention which are suitable 
for vaginal administration also include pessaries, tampons, 
creams, gels, pastes, foams or spray formulations containing 
such carriers as are known in the an to be appropriate. Dosage 
forms for the topical or transdermal administration of com- 

fc? positions of this invention include powders, sprays, oint- 
ments, pastes, creams, lotions, gels, solutions, patches and 
inhalants. The active compound may be mixed under sterile 
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conditions with a pharmaceutical Jy acceptable carrier, and 
with any preservatives, buffers, or propel la nis which may be 
required. 

The phrases "parenteral administration" and "adminis- 
tered parenterally" as used herein means modes of adminis- 5 
tration other than enteral and topical administration, usually 
by injection, and includes, without limitation, intravenous, 
intramuscular, intraarterial, intrathecal, intracapsular, 
intraorbital, intracardiac, intradermal, intraperitoneal, tran- 
stracheal subcutaneous, subcuticular, intraarticular, subcap- to 
sular. subarachnoid, intraspinal, epidural and intrasternal 
injection and infusion. 

Examples of suitable aqueous and nonaqueous carriers 
which may be employed in the pharmaceutical compositions 
of the invention include water, ethanol , polyols (such as glyc- 15 
erol, propylene glycol, polyethylene glycol, and the like), and 
suitable mixtures thereof, vegetable oils, such as olive oil, and 
injectable organic esters, such as ethyl oleate. Proper fluidiry 
can be maintained, for example, by the use of coating mate- 
rials, such, as lecithin, by the maintenance of the required 20 
particle size in the case of dispersions, and by the use of 
surfactants. 

These compositions may also contain adjuvants such as 
preservatives, wetting agents, emulsifying agents and dis- 
persing agents. Prevention of presence of microorganisms 25 
may be ensured both by sterilization procedures, supra, and 
by the inclusion of various antibacterial and antifungal 
agents, for example, paraben. chJorobutanol, phenol, sorbic 
acid and the like. It may also be desirable to include isotonic 
agents, such as sugars, sodium chloride, and the like into the 30 
compositions. In addition, prolonged absorption of the inject- 
able pharmaceutical form may be brought about by the inclu- 
sion of agents which delay absorption such as aluminum 
monostearaie and gelatin. 

When the compound* nf the present invention are admin- ^5 
istered as pharmaceuticals, to humans and animals, they can 
be given alone or as a pharmaceutical composition contain- 
ing, for example, 0.0 1 to 99.5% (more preferably, 0. ! to 90%) 
of active ingredient in combination with a pharmaceutical^ 
acceptable carrier. 44; 

Regardless of the route of administration selected, the 
compounds of the present invention, which may be used in a 
suitable hydrated form, and/or the pharmaceutical composi- 
tions of the present invention, are formulated into pharma- 
ceutically acceptable dosage forms by conventional methods 45 
known to those of skill in the art. 

Actual dosage levels of the active ingredients in the phar- 
maceutical compositions of the present invention may be 
varied so as to obtain an amount of the active ingredient which 
is effective to achieve the desired therapeutic response for a 50 
particular patient, composition, and mode of administration, 
without being toxic to the patient. The selected dosage level 
will depend upon a variety of pharmacokinetic factors includ- 
ing the activity of the particular compositions of the present 
invention employed, or the ester, salt or amide thereof, the 55 
route of administration, the time of administration, the rate of 
excretion of the particular compound being employed, the 
duration of the treatment, other drugs, compounds and/or 
materials used in combination with the particular composi- 



at levels lower than that required in order to achieve the 
desired therapeutic effect and gradually increase the dosage 
until the desired effect is achieved. In general, a suitable daily 
dose of a compositions of the invention will be that amount of 
the compound which is the lowest dose effective to produce a 
therapeutic effect. Such an effective dose will generally 
depend upon the factors described above. It is preferred that 
adnuni strati on be intravenous, intramuscular, intraperitoneal, 
or subcutaneous, preferably adniinistered proximal to the site 
of the target. While it is possible for a compound of the 
present invention to be administered alone, it is preferable to 
administer the compound as a pharmaceutical formulation 
(composition). The dosage can be determined or adjusted by 
measuring the amount of circulating monoclonal anti-CD25 
antibodies at different time points following administration in 
a biological sample by making use of anti- idiotypic antibod- 
ies targeting the anti-CD25 antibodies. 

Human monoclonal antibodies of the invention may be 
administered for prevention of transplant rejection by induc- 
tion treatment. i.e. as a prophylactic short-term therapy for 
single or multiple administration before transplantation and 
in the very early phase following transplantation, e.g. shortly 
before the transplantation and up to 3 months after transplan- 
tation. 

In one embodiment, monoclonal antibodies of the inven- 
tion may e.g. be administered for prevention of transplant 
rejection in total dosages of about 20 to 100 mg e.g. admin- 
is tered as 1 5 or 20 mg intravenous infusions with the first dose 
given pre-operatively and the subsequent doses given within 
the first 10 days post-operatively. Alternatively, the dosages 
may be administered by bolus injections. In another embodi- 
ment monoclonal antibodies of the invention may be admin- 
istered for prevention of transplant rejection in a dosage of 
from 0.5-1 .5 mg/kg intravenously, every other week for up to 
five doses with the first dose given pre-operatively. Such 
administration may be combined with inununo suppressive 
therapy, e.g. steroids, such as prednisone or methyl predniso- 
lone, and cyclosporins, steroids, such as prednisone or meth- 
ylprednisolone, cyclosporine and azathioprine; or steroids, 
such as prednisone or methylprednisolone. cyclosporine and 
mycophenolate mofetil. Administration of the human anti- 
bodies may advantageously be steroid sparing or result in 
rapid steroid withdrawal. 

In another embodiment, human monoclonal antibodies of 
the invention may be administered for treating or preventing 
transplant rejection by a two -dose intravenous infusion regi- 
men (about 20 mg per dose on the day of transplantation and 
about 20 mg at day 4 post -transplantation). Such administra- 
tion may be combined with immunostrppressive therapy, e.g. 
as disclosed above. For example. 1 g mycophenolate mofetil 
may be administered orally before surgery, and 500 mg meth- 
ylprednisolone ut the lime of anesthesia induction. Cyclospo- 
rine may be introduced ou the second day after transplanta- 
tion and mycophenolate mofetil may be continued at 1 g alter 
transplantation. Steroids may be tapered to prednisone 20 mg 
orally on the fourth postoperative day. 

In yet ;inolher embodiment, human monoclonal antibodies 
of the invention may be administered for treating or prevent- 
ing transplant rejection by a two-dose induction therapy the 



(ions employed the age. sex, weight, condition, general 60 first 1 mg/kg dose given I hour before surgery and the second 
health and prior medical history of the patient being treated. dose 4 days after transplantation. Such administration may be 
and like factors well known in the medical arts. combined with immunosuppressive therapy, e.g. as disclosed 

A physician or veterinarian having ordinary skill in the art 
can readily determine and prescribe the effective amount of 
the pharmaceutical composition required. For example, the 65 
physician or veterinarian could start doses of the compounds 
of the invention employed in the pharmaceutical composition 



above. 

Human monoclonal antibodies of the invention may be 
administered for prevention of transplant rejection by long- 
term therapy, e.g. by administration of a dose in the range of 
j0 to 150 mg. such as 20 to 40 mg. on a weekly basis or 
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monthly basis, for example 3 to 8 weekly administrations, 
optionally followed by one or more monthly administrations. 
By long-term iherapy cyclosporin maintenance therapy may- 
be reduced or avoided. 

Therapeutic antibody compositions can be administered 5 
with medical devices known id the art. For example, in a 
preferred embodiment, a therapeutic composition of the 
invention can be adrninisTcred with a needleless hypodermic 
injection device, such as the devices disclosed in U.S. Pat. No. 
5399,163;U.S.Pat.No. 5,383,851: U.S. Pat. No. 5.312,335; 10 
U.S. Pat. No. 5,064,413; U.S. Pat. No. 4,941,880; U.S. Pat. 
No. 4/790,824: orUS. Pat. No. 4,596,556. Examples of well- 
known implants and modules useful in the present invention 
include: U.S. Pat. No. 4.487,603. which discloses an implant- 
able micro-infiision pump for dispensing medication at a 
controUed rate; U.S. Pat. No. 4,486,194, which discloses a 
therapeutic device for administering medicants through the 
skin; U.S. Pat. No. 4,447.233, which discloses a medication 
infusion pump for delivering medication at a precise infusion 
rate: U.S. Pal. No. 4,447,224, which discloses a variable flow 20 
implantable infusion apparatus for continuous drug delivery; 
U.S. Pat. No. 4.439,196, which discloses an osmotic drug 
delivery system having multi-chamber compartments: and 
U.S. Pat. No. 4,475,196.. which discloses an osmotic drug 
delivery system. Many other such implants, delivery systems, 25 
and modules are known to those skilled in the art. 

In certain embodiments, human monoclonal antibodies of 
the invention can be formulated to ensure proper distribution 
in vivo. For example, the blood-brain barrier (BBB) excludes 
many highly hydrophilic compounds. To ensure that the 30 
therapeutic compounds of the invention can cross the BBB (if 
desired), they can be formulated, for example, in liposomes. 
For methods of manufacturing liposomes, see. e.g., U.S. Pat. 
No. 4.522,811: U.S. Pat. No. 5,374,548: and U.S. Pal. No. 
5399,331 The liposomes may comprise one or more moi- .15 
eties which are selectively transported into specific cells or 
organs, thus enhance targeted drag delivery (see. e.g., V. V. 
Ranade (1989) J. Clin. Pharmacol. 29:685). Exemplary tar- 
geting moieties include lolate or biotin (see, e.g., U.S. Pat. 
No . 5.4 16,016 to Low et al.); mannosides (Umezawa et ah, 4u 
(1988) Biochem. Biophvs. Res. Commun. 153:1038): anti- 
bodies (P. G. Bloeman et al. (1995) FEBS Lett. 357:140; M 
Owais et al. ( 1995)/* mimic w&. Agents Chemother. 39:180); 
surfactant protein A receptor (Briscoe et al. (1995) Am. J. 
Physiol. 1 233 : 1 34), di tferent species of which may comprise 45 
the formulations of the inventions, as well as components of 
the invented molecules: pi 20 (Schreier el al. (1994) J. Biol. 
Chem. 269:9090); see also K. Keinanen: M. L. Laukkanen 
(1994) FEBS Lett. 346:123; J. J. Killion; I. J. Fidler (1994) 
Immunomethods 4:273. In one embodiment of the invention, 50 
the therapeutic compounds of the invention are formulated in 
iiposomes: in a more preferred embodiment, the liposomes 
include a targeting moiety. In a most preferred embodiment, 
the iherapeulic compounds in the liposomes are delivered by 
bolus injection lo a site proximal to the desired area, e.g., the 55 
site of inflammation or infection, or the site of a tumor The 
composition must be fluid to the extent thai easy syringabiliiy 
exists. It must be stable under the conditions of manufacture 
and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. 50 

The efficient dosages and the dosage regimens for the 
human monoclonal antibodies of the invention depend on the 
disease or condition to be treated and can be determined by 
the persons skilled in the an. 

A "therapeutically effective dosage" for preventing trans- ss 
plant rejection preferably will reduce the number and severity 
of early transplant rejection episodes. 
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A "therapeutically effective dosage" for rheumatoid arthri- 
tis preferably will result in an ACM 20 Preliminary Definition 
of Improvement in the paiients, more preferred in an ACR50 
Preliminary Dehmtioo of Improvement and even more pre- 
ferred in an ARC70 Preliminary' Definition of Improvement. 

ACR20 Preliminary Dehnitioii of Improvement is defined 
as: ^20% improvement in: Tender Joint Count (TJC) and 
Swollen Joini Count (SJC) and g20% improvement in 3 of 
following 5 assessments: Patient Pain Assessment (VAS), 
Patient Global assessment (VAS), Physician Global Assess- 
ment (VAS). Patient Self-Assessed Disability (HAQ). and 
Acute Phase Reactant (CRP or ESR). 

ACR50 and ACR70 are defined in the same way with 
^50% and ^70% improvements, respectively. For further 
15 details see Felson et al. in American College of Rheumatol- 
ogy Preliminary Definition of Improvement in Rheumatoid 
Arthritis; Arthritis Rheuma/ism (1995) 38:727-735. 

Alternatively, a therapeutically effective dosage for rheu- 
matoid arthritis can be measured by DAS (disease activity 
score), including DAS28 and, more preferably, DAS56, as 
denned by EULAR. 

A "therapeutically effective dosage" for psoriasis prefer- 
ably will result in a PAS150, more preferably a PASI75, and 
even more preferably a PAS 190 in the patients or a reduction 
in the overall psoriasis evaluation comparing impression of 
improvement after drug treatment when compared to pre- 
treatment condition. PASI (Psoriasis Area and Severity 
Index) is a score system used for evaluation of the area and 
severity of the disease. PASI 50 is defined as ^50% improve- 
ment of the score. In the same way, PAS175 and PASI 90 are 
defined as ^75% and g90% improvement of the score, 
respectively. 

A "therapeutically effective dosage" fortuinor therapy can 
be measured by objective tumor responses which can either 
be complete or partial. A complete response (CR) is defined 
as no clinical, radiological or other evidence of disease. A 
partial response (PR) results from a reduction in aggregate 
tumor size of greater than 50%. Median time lo progression is 
a measure that characterizes the durability of the objective 
tumor response. 

A "therapeutically effective dosage" for tumor iherapy can 
also be measured by its ability to stabilize the progression of 
disease. The ability of a compound to inhibit cancer can be 
evaluated in an animal model system predictive of efficacy in 
human tumors. Alternatively, this property of a composition 
can be evaluated by examini ng the ability of the compound to 
inhibit cell growth or to induce apoptosis by in vitro assays 
known to the skilled practitioner. A therapeutically effective 
amount of a therapeutic compound can decrease tumor size, 
or otherwise ameliorate symptoms in a subject. One of ordi- 
nary skill in the art would be able to determine such amounts 
based on such factors as the subject's size, the severity of the 
subject's symptoms, and the particular composition or mute 
of administration selected. 

VI. Uses and Methods of the Invention 

Human ami bodies of the present invention, as well as 
derivatives/conjugates and compositions thereof, have 
numerous utilities involving the treatment of CI )25 mediated 
disorders or disorders involving cells expressing CD25. 

In one embodiment, hum an antibodies of the present inven- 
tion can be administered in vivo to a subject lo block or inhibit 
binding of CD25 to its ligand (IL-2).This : in turn, can be used 
to prevent or inhibit a variety of diseases associated with 
CD25 bearing cells. 

Exemplar>- diseases that can be treated (e.g.. ameliorated) 
or prevented include, but arc not limited to. transplant rejec- 
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lion, including allograft and xenograft rejection, in patients 
undergoing or who have undergone organ or tissue transplan- 
tation, such as heart, lung, combined heart-lung, trachea, 
kidney, liver, pancreas, oesophagus, bowel, skin, limb trans- 
plantation, umbilical cord transplantation, stem cell trans- 
plantation, isiet eel! transplantation, etc. Such patients 
includes adults but can also be pediatric patients 

Antibodies of the present invention may thus be used in 
prophylaxis of allograft and xenograft rejection or be used to 
reverse, treat or otherwise ameliorate acute allograft or 
zenograft rejection episodes. 

Further diseases that can be treated include graft- versus - 
host disease, e.g. blood transfusion graft- versus -host disease 
and bone marrow zraft-versus-host disease; inflammatory, 
immune or autoimmune diseases, such as rheumatoid arthri- 
tis, ankylosing spondylitis, psoriatic arthritis, type 1 diabetes, 
insufin-re<ruiring type 2 diabetes, multiple sclerosis, systemic 
lupus erythematosus, myasthenia gravis, inflammatory bowel 
disease, Crohn's disease, ulcerative colitis, dermato-poly- 
myosilis, Sjogren's syndrome, arteritides, including giant 
cell arteritis, aplastic anemia, asthma, scleroderma, and uvei- 
tis; inflammatory or hyperproliferaiive skin disorders, e.g.. 
psoriasis, including plaque psoriasis, pustulosis palmoplan- 
laris (PPP). erosive lichen planus, pemphigus bullosa, epider- 
molysis bullosa, contact dermatitis and atopic dermatitis; and 
a variety of lymphoid neoplasms, e.g., T cell leukemia. 
HodgkuVs disease, hairy cell leukemia, or cutaneous T cell 
lymphoma, including mycosis fungoides and Sezary's syn- 
drome. 

Further diseases that can be treated are 

malignancies wherein an inhibition of intiltrating CD25+ 
regulatory T cells is beneficial, such as gastric cancer, esoph- 
ageal cancers, malignant melanoma, colorectal cancer, pan- 
creas cancer, breast cancer, small cell lung cancer, non-small 
cell lung cancer, cervical cancer, ovarian cancer, and renal 
cell carcinoma; 

hemato logical disorders, such as adult T cell leukemia/ 
lymphoma, anaplastic large cell lymphoma, chronic lympho- 
cytic leukemia (CLL)/sma!l lymphocytic lymphoma (SIX), 
peripheral T cell lymphoma, and secondary amyloidosis; 

skin disorders, such as pyoderma gangraenosum, granu- 
loma annulare, allergic contact dermatitis, cicatricial pem- 
phigoid, and herpes gestationis; 

hepato- gastrointestinal disorders, such as collagen colitis, 
sclerosing cholangitis, chronic active hepatitis, lupoid hepa- 
titis, autoimmune hepatitis, alcoholic hepatitis, chronic pan- 
creatis, and acute pancreatitis; 

cardiac disorders, such as myocarditis, and pericarditis; 

vascular disorders, such as arteriosclerosis, giant cell 
arteritis/polymyalgia rheum atica, Takayasu arteritis, pol- 
yarteritis nodosa. Kawasaki syndrome. Wegener's granulo- 
matosis, microscopic polyangiius, Churg-Strauss syndrome, 
leukocytoclastic angiitis, and secondary leukocytoclastic 
vasculitis; 

renal disorders, such as acute glomerulonphritis, clironic 
glomerulonephritis, minimal change nephritis, and Goodpas- 
ture's syndrome; 

pulmonary disorders, such as alveolitis, bronchiolitis oblit- 
erans, silicosis, and berylliosis; 

neurological disorders, such as multiple sclerosis. Alzhe- 
imer's disease, myasthenia gravis, chronic demyelinaling 
polyneuropathy, and polyradiculitis including Guillain-Barre 
syndrome; 

connective tissue disorders, such as relapsing polychondri- 
tis, sarcoidosis, systemic lupus erythematosus, CNS lupas. 
discoid lupus, lupus nephritis, chrome iatigue syndrome, and 
fibromyalgia; 



8,907 B2 

42 

endocrinological disorders, such as Graves* disease. Hash- 
imoto's thyroiditis, and subacute thyroiditis; and 

viral infections, such as tropical spastic paraparesis. 

Suitable routes of admimstering the antibody composi- 
5 tions (e.g.. human antibodies and immunoconjugates) of the 
invention in vivo and in vitro are well known in the art andcao 
be selected by those of ordinary skill. For example, the anti- 
body compositions can be administered by injection (e.g.. 
intravenous or subcutaneous). Suitable dosages of the mol- 
10 ecules used will depend on the age and weight of the subject 
and the concentration and/or formulation of the antibody 
composition. 

The antibody can be administered alone or along with 
another therapeutic agent, such as an immunosuppressive 

15 agent, an anti-inflammatory agent, an agent for treating 
inflammatory or hyperproliferativc skin disorders, a chemo- 
therapeutic agent, or a cytotoxin which acts in conjunction 
with or synergisiicalry with the antibody composition to treat 
or prevent diseases associated with cells expressing CD25, 

20 especially activated T cells. 

As previously described, human anti-CD25 antibodies of 
the invention can be co -administered with one or other more 
therapeutic agents, e.g., an iinmunosuppressivc agent or an. 
anti-inflammatory agent to increase the overall anti-inflam- 

25 matory effect. The antibody can be linked to the agent (as an 
immunocomplex) or can be administered separate from the 
agent. In the latter case (separate administration), the anti- 
body can be administered before, after or concurrently with 
the agent. 

.30 Also within the scope of the present invention are kits 
comprising the antibody compositions of the invention (e.g., 
human antibodies and irnmunoconjugatcs) and instructions 
for use. The kh can further contain one ore more additional 
aeents, such as an immunosuppressive agent, or one or more 

35 additional human antibodies of the invention. 

Accordingly, patients treated with antibody compositions 
of the invention can be additionally administered (prior to, 
simultaneously with, or following administration of a human 
antibody ol' the invention) with another therapeutic agent, 

40 such as an immunosuppressive agent, an anti-inflammatory 
agent, an agent for treating inflammatory or hypcrprolifera- 
tive skin disorders, or a chemotherapeutic agent, which 
enhances or augments the therapeutic effect of the human 
antibodies. 

45 In yet another embodiment, immunoconjugates of the 
invention can be used to target compounds (e.g., therapeutic 
agents, labels, cytotoxins, immunosuppressants, etc.) to cells 
which have CD25 bound to their surface by linking such 
compounds to the antibody. Thus, the invention also provides 

50 methods for localizing ex vivo or in vitro cells expressing 
CD25 (e.g., with a detectable label, such as a radioisotope, a 
fluorescent compound, an enzyme, or an enzyme co -factor). 
In another embodiment, the invention provides methods for 
killing cells which have CD25 bound to their surface by 

55 administering immunotoxins of the present invention. 

In a further embodiment, the antibodies of the invention 
can be used in vivo or in vitro for diagnosing diseases wherein 
activated cclis expressing CD25 play an active role in the 
pathogenesis by delecting levels of CD25, or ievels of cells 

60 which contain CD25 on their membrane surface. This can be 
achieved, for example, by contacting a sample to be lested. 
optionally aiong with a control sample, with the human ami- 
btKly under conditions that allow for formation of a complex 
between the antibody and CD25. Complex formation is then 

55 detected (e.g.. using an EL ISA). When using a control sample 
along with the test sample, complex is detected in both 
samples and any statistically significant difference in the for- 
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maiion of complexes between the samples is indicative of the 
presence of CD25 in the test sample. 

The present invention is farther illustrated by the following 
examples which should not be construed as further limiting. 

EXAMPLES 

Example 1 

Production of Human Antibodies Against CD25 

Antigen: A Uransfectanl cell line expressing cell surface 
CD25 was developed to use as a reagent for immunizing 
HuMAb mice and characterizing ami -CD2 5 antibodies. This 
cell line was a CHO cell line engineered to express the extra- 
cellular domains of CD25 coupled to the transmembrane 
domain of ptalelet-derived growth factor receptor. The CD25 
sequences were amplified from cDNA prepared from 
HUT! 02 cells and the platelet derived-growth factor receptor 
sequences were obtained from the pDJ SPLAY vector (lnvit- 
rogen Corporation). An expression construct encoding the 
fusion protein was engineered in an expression vector. The 
CHO transfectant cell line underwent 2 rounds of methotrex- 
ate amplification in 5 nM and 50 nM methotrexate to increase 
the expression levels of CD25, 

CHOCD25 transfectoma culture: CHO-CD25 transfec- 
toma cells (Medarex Inc., NTJ, USA) were cultured in CHO- 
S-SFM II medium (Gibco BRL). without hypoxanthine, 
without thymidine, with penicillin (5000 U/ml), streptamycin 
(5000 mg/rnk BioWhittaker. Belgium), and methotrexate (fi- 
nal concentration 50 nM. Sigma). Cells were refreshed every 
two to three days. 

Transgenic Mice: HCo7 and HCol2 mice were housed in 
filter cages and were evaluated to be in good physical condi- 
tion on dales of immunization, bleeds, and the day of the 
fusion. The mice that produced the selected hybridomas were 
all males. Mouse UTs 23 1 85 , 23 1 96. 23197. and 23 1 98 have 
the (CMD)++; (HCo7) 11952+: (JKD)++; (KCo5) 9272+ 
genotype. Mouse ID 23175 was of (CMD)++; (HCol2) 
15087+;. (JKD)++; (KCo5) 9272+ genotype. Individual trans- 
gene designations are in parentheses, followed by line num- 
bers for randomly integrated transgenes. The symbols ++ and 
+ indicate homozygous or hemizygous: however, because the 
mice are routinely screened using a PCR-based assay, it was 
not possible to distinguish berwecn heterozygosity and 
homozygosity for the randomly integrated human lg trans - 
genes. A + designation may be given to mice that are actually 
homozygous for these elements. 

Immunization Procedure and Schedule: Mice were immu- 
nized with antigen in two forms: Live cells (the CD25 trans- 
fected CHO cells described above) and purified protein (re- 
combinant human CD25 (rhCD25), an NS/0-expressed 
recombinant protein from R&D Systems, (catn 223-2A/CF). 
Minneapolis. Minn.). Soluble rhCD25 was mixed with com- 
plete Freund's adjuvant (CFA) or incomplete Freund's adju- 
vant (1FA). Freund's adjuvant was obtained from Gibco- 
BRL, Rockville. Md. Mice were injected with 0.2 ml 
prepared antigen into the mtrapcritoneaJ cavity. F inal tail vein 
immunizations were performed with soluble CD25 in sterile 
PBS or saline (0.9% NaCl). Immunizations with transfected 
cells were administered into the intraperitoneal caviiy (i.p. ) at 
0.2 ml in sterile saline at 1 .0-2.0x1 0 7 cells per mouse. All 
immunizations were injected into the intraperiioneal cavity. 
Three and two days prior to fusion, intravenous (i.v.) boosts 
were performed. The immunization schedule is described in 
Tabie 1. All mice were included among a cohort of twelve 
(12) mice from HCo7 and HCol2 genotypes. 



TABLE 1 






Rlcel sik3 


actvirv 


Irurrmnrt^tiiop* yfjtrv?*rif, Antijtci) 




Day 1 


1.5 x 10 7 live CD25 rraiiufecreri cells, TP in 






saline 




Djiv \: 


CFA.rhCD25 (20 ug) 




Day 21 


1.5 x 10 ; live CD25 transfecieu celis, IP in 




saline 




Dav 28 


CFA. ACD25 (20 mb) 




Dav 35 




Titer 


Day 42 




Fusion 




23175/23197 


Day 42 


t.5 x i0 7 live CD25 tnmsfectcd cells. IP is 




saline 




Day 56 


CFA, ili.CD25 t'20 jig} 




Day 63 




Titer 


Day 6S 


1.5 x 10 1 liveCD25 transfected cells, IP m 






saline 




Day 71 




Fusion 






23 I'M.'?..? 198 


Dav 81 




Titer 


Day 85 




Fusion 23185 


* For tilers, please cee TaHe 2 



Mouse titers: The titers for mouse #s 231 75, 23185, 23196, 
23197, and 23198 are shown below in Table 2. The titers 
shown in Table 2 indicate serum dilutions which showed 
positive in CD25 specific tests. The response to the antigen 
after repeated immunizations show a robust response level 
and the mouse was prepared for fusion. 



TABLE 2 



Moused 


Titer Day 35 


Titer Day 63 


Titer Day 81 


23175 


12800 






23185 


6400 


12800 


12S00 


23196 


6400 


25600 




23197 


50000 






23198 


3200 


25600 





Fusion Procedure: The SP2A)-agl4 myeloma cell line 
(ATCCCRL 1581, lot F-l 5087) was used for the tiisions.The 
original ATCC vial was thawed and expanded in culture. A 
seed stock of frozen vials was prepared from this expansion. 
Cells were maintained in culture for 6-8 weeks, passed twice 
. a week. 

High Glucose DMEM: (Mediatech Cellgro. # 1001233) 
containing 10% FBS (Hyclone cat# SH30071), antibiotic- 
antimycotic (lOOx) '(Gibco, 415240062), and 0.1% 
L-glmaminc was used to culture myeloma cells. Additional 

5(1 media supplements were added to ibe hybridoma growth 
media, including 5% Origen- Hybridoma Cloning Factor 
(lgcn), 4.5x1 0" 1 M sodium pyruvate, HAT (l.OxlO" 4 M 
hypoxanthine. 4.0x10""* M anunopterin, 1.6x10*"" M thymi- 
dine; Sigma), and Telal bovine serum (Ilyclonc, Logan. 

„ Utah). 

The spleen from mouse number #23 1 97 was normal in size 
and yielded 4.0x10 s viable cells. The spleen from mouse 
number #23175 was normal in size and yielded 2.6x1 0* 
viable cells. Spleens from mouse #23196 and #23198 were 

sf , normal in size and yielded 2.4x1 0 s and 2.0x1 0 s viable cells, 
respectively. The last spleen from mouse #23 1 85 was normal 
in size and yielded 1 .9x 10 s viable cells. The splenocytes were 
fused according to standard procedure. 

Media Used for hybridoma gcneraiion (fusion): High glu- 

55 cose DMEM (Mediatech. lotf 1001 3264) containing 10% 
feud bovine serum (FBS): (Hyclone, Logan, Utah, SH30071 
lo #AJE 10321 ) antibiotic-aniimycotic (Gibco BRL, 
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lot.'/ 1 5240062). and 0.1% L-glutamine (Gibco. lot?*10 13845) 
were used to culture the myeloma cells. Additional media 
supplements were added to the hybridoma growth media, 
which included: 5% Origen-Hybridoma Cloning Factor 
(Igem lot#36600 and 36782 and 36684), 4.5x1 0' 4 M sodium 5 
pyruvate, HAT (Sigma : H 0262): 1 .0x10^ M hv*j>oxanihine : 
4. Ox tO" 7 M aminopterin. 1.6x10" 5 M thymidine, or HT 
(Sigma, HO 137): 1 Ox 10" 4 M hypoxanthinefl 6xlCT 5 M thy- 
midine. 

The spleen and lymph nodes were removed from the to 
immunized mice and these organs were placed into a tube 
containing DMEM+10% FBS. The mbe was transferred to a 
tissue culture room and a single cell suspension was made 
from the spleen and lymph nodes and the cells were counted. 
An appropriate volume of SP2 / 0 cells (ATCC CRL 1 58 1 Jot \ 5 
F-15087; 6 spleen or lymph node cells per 1 cell of SP2/0) 
was transferred and the cells were mixed and resuspended. 
Approximately 1.2 ml of PEG was added (1 minute while 
gentry swirling the tube in a beaker containing 37° C. water). 
The tube was left for 90 seconds. 3 5 ml of DMEM was added 20 
and washing with medium was performed. After spinning the 
cells down, the supernatant was removed and the cells were 
resuspended. Ten (10) ml of HAT-containmg. medium was 
added to the tube. After incubating for 30-60 minutes in a CO, 
incubator, the cells were plated into 96-well culture plates, 25 
2001 ul/well (about 1 x 10 7 cells per 96-well plate). On day 7, 
cells were fed with HT-containing medium. 250 ul/well (HT 
medium is HAT medium with aminopterin removed). 

lite initial EL1SA screen for human IgG.K antibodies was 
performed 7- 1 0 days post fusion. Human IgG.K positive wells 30 
were then screened on soluble CD25 coated ELISA plates. 
Antigen positive hybridomas were then transferred to 24-well 
plates, and eventually to tissue culture flasks. Antigen posi- 
tive hybridomas were preserved at several stages in the devel- 
opment process by freezing cells in Origen DMSO freeze 35 
medium (Fisher Cat # IG-50-07 1 5). 

ELISA protocol for IgG/ic detection (used for screening the 
fusions): ELISA plates were coated overnight with anti-hu- 
man-K, 1 ug/nil (Lmmunotech, lot#0173) or anti-human-y, 1 
ug/ml (Jackson. lot# 109-006-098), 50 ug/well. Plates were 40 
emptied and residual binding sites were blocked with PBS 
supplemented with tween-20 (0.05%) and 5% chicken serum 
(PBSTC) for 1 hour at room temperature (RT). Plates were 
washed 3 times with PBS supplemented with 0.05% tween- 
20 (PBST). Supematants derived from the fusions and sub- 45 
clones were generally tested diluted 1 :2 in PBSTC. As a 
positive control, human lgG (Calbiochcm) was used. After 
incubating the samples for about 2 hours, the plates were 
washed with PBST and a secondary antibody, ami -hitman - 
IgG-Fc-HRP conjugated (Jackson, lot 109-036-098), 1:5000 50 
diluted in PBSTC was added to the wells (100 til). After 
incubation of 1 hour at RT, the ELISA was developed using 
ABTS (Sigma) according to the manufacturer's recommen- 
dations. 

Isotype determination by ELISA: 96-well ELISA plates 55 
(Greiner, Germany) were coated overnight (100 ul/well. 
room temperature (RT)) with mouse-anti-humanlgGl (CLB, 
Netherlands, dilute 1:5,000 from stock) or with mousc-anti- 
human lgG3 (CLB. dilute 1:10. 000 from stock). After wash- 
ing the plates 3x with PBST (] 50 ul/wcll), plates were incu- 60 
bated with PBSTC for 1 hour at RT. Supemaiants of human 
CD25 monoclonal antibody clones were then added (100 
ul/well; 2 hours at RT). Ami-KLH IgGl (1 u.g/ml) and anti- 
KLH IgG3 (1 ug/ml) supematants served as positive controls. 
Culrure medium and PBSTC served as negative controls. fi5 
After washing in PBST (3x), goat-ami-hlgG-HRP (Fc spe- 
cific, jackson Labs. Maine. USA) was added (1 hour at RT). 



For detection of IgGl. the conjugate was diluted 1:500, 
whereas for detection of lgG3 the conjugate was diluted 
1 :2000. After washing in PBST (3x), 10 mg ABTS (Roche) 
per 10 ml ABTS buffer (Roche) was made and 100 id added 
to each well After 20 minutes, absorption was read at 405 nni 
with an ELISA reader (EL 808. Bio-Tek Instruments, Ver- 
mont. USA). 

Based on the immunization procedure 4 antigen specific 
hybridomas were selected which were all derived tirom HCo 
mice: AB1. AB7. AB1 1 and AB12. Isotypes of these four 
clones were lound to be IgGl .K. 

The antibodies of the invention can be recombinantly 
expressed as other usotypes, for example lgG2, lgG3. IgG4. 
IgM, and IgA. 

Media used for maintaining the hybridomas after selection: 
All human CD25 monoclonal antibody hybridoma cell lines 
were cultured in Dulbecco's Modified Eagle Medium (Bio- 
whittaker, lot#BE12-709F) supplemented with 10% FCS 
(Wisent Multicell optimum C241), 2 mM L-glutamine 
(Glutamax-11), 50 KJ/ml penicillin. 50 u.g/ml streptomycin 
(pen/strep), 2 uM P-ME (all derived from Gibco BRL. Life 
Technologies, Scotland), 24% HCF (Origen, Igcn Interna- 
tional Inc., Gaithersburg. USA). 

Purification of antibodies: Before purification or concen- 
tration of the human CD25 specific antibodies from the cul- 
ture supernatant, the cell culrure supernatant must be filtered 
through a vacuum driven disposable bottle top filter to remove 
gross material such as cell rests or other impurities. The 
sample can be concentrated if the volume of the sample is 
above 500 ml to a volume beneath 500 ml with a Prep/ scale™ 
TFF, 1 ft 3 cartridge (Millipore : USA). 

Protein A purification of the CD25 specific antibodies was 
performed using affinity chromatography. 

After equilibration of the 5 nil Protein A column (ProtA 5 
ml SP, version 041201, Amersham Pharmacia Biotech AB } 
Sweden) with PBS. pH 7.4, and priming of the sample-pump 
A with PBS, pH 7.4. the supernatant containing CD25 spe- 
cific antibodies was loaded onto the column, unbound sample 
washed out. and the system-pump B rinsed with 0.1 M citric 
acid, pH 5, (elution buffer 1), Thereafter, bovine IgG (present 
in the culture supernatant) was eluted with elution buffer 1 via 
the system pump B. After rinsing the system -pump A with 0.1 
M citric acid, pH 3, (elution buffer 2) ? human CD25 specific 
antibodies were eluted via the system -pump A with elution 
buffer 2. System-pump B was then rinsed with 0.1 M citric 
acid, pH 2, (elution buffer 3) and all remaining IgG bound to 
the column was eluted via system-pump B with elution buffer 
3. The eluted CD25 specific antibodies were neutralized with 
10% (v/v) 2 M Tris-HCI (Sigma), pH 9. and the peak-frac- 
tions were then pooled. 

Pooled peak -fractions from elution-slep 2 were dialyzed to 
PBS (30ml purified material to 5 1 PBS), for 1 8 hours at 4° C. 
To preserve and store the purified material, the samples were 
concentrated. 1 "he concentration of human IgG was deter- 
mined using Nephelometric assay (Dadc-Bchring, BN11) 
using polyclonal anti-IgG antibodies (CI ,B, Amsterdam. The 
Netherlands. lot#M1090). The antibodies were aliqnotcd, 
snap frozen, and stored at -S0° C. 

Example 2 

.Antibody Sequencing of Human Antibodies Against CD25 

Sequencing of the \ : L and \'„ regions of the anybodies 

Sequencing: 1 Tie VD J -regions were sequenced after clon- 
ing in the pGEMT- Vector System 11. Sequencing was per- 
formed at Baseclear (Leiden. Netherlands). The sequences 
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were aligned to germline V-gene sequences in Vbase avail- 3 ug totaj RNA with AMV Reverse Transcriptase with buffer 

ahleontheintemctallhewebsitemrc-cpe.cam.ac.uk. (Roche Diagnostics GmbH. Mannheim, Germany), oligo 

RNA preparation: Total RNA was prepared from 5x30 6 d(T) (Promega. Madison. Wis. ? USA), dNTP (Roche Diaa- 

cells of tour (4) different human CD25 hybridoma cell lines nosti '^ G mbIL Mannheim, Germany) and RNAsin 

(AB1 } AB7. AB1 1. AB12) with Rneasy kit (Qiagen, West- 5 (Promega) accord in£ to the manufacturers protocol (2000. 

burg. Leusden, Netherlands} according to the manufacturer s vers j on yt 

DlOlOCOl. 

cDNA preparation: Complementary DNA (cDNA) of V^andV^ regions were amplified using the following PCR 

RNA from human CD25 hybridoma cells was prepared from primers: 



V H : PR1 5' prime ro 

AB62 CAg gTK CAg CTg gTg CAg TC (SEQ ID NO: 41} 

AB63 SAg gTg CAg CTg KTc gAg TC (SEQ ID NO: 42! 

AB6S gAg gTg CAg CTg gTg CAg TC (SEQ ID NO: 43) 

V M leader 5' primers 

AB8S ATg gAC Tgg ACC Tgg AgC ATC (SEQ ID NO: 44} 

AB8 6 ATg gAA TTg ggg CTc AgC Tg {SEQ ID NO : 4 5 } 

AB87 ATg gAg TTT ggR CTg AgC Tg (SEQ ID NO:46} 

AB8 3 ATg AAA CAC CTg Tgg TTC TTC (SEQ ID NO: 4 7} 

AB99 ATg ggg TCA ACC gCC ATC CT (SEQ ID NO: 48; 
V |; 2 ' primer 

AB90 TgC CAg ggg gAA gAC CgA Tgg (SEQ ID NO: 49; 

\\z FR1 5* primers 

ABS RAC ATC CAg ATg AYC CAg TC (SEQ ID NO: 50) 

AB9 gYC ATC YRg ATg ACC CAg TC (SEQ ID NO: 51} 

AB10 gAT ATT gTg ATg ACC CAg AC (SEQ ID NO: 52} 

AB11 gAA ATT gTc TTg ACR CAg TC (SEQ ID NO: 53} 

AE12 gAA ATW gTR ATg ACA CAg TC (SEQ ID NO: 54} 

AB13 gAT gTT gTg ATg ACA CAG TC (SEQ ID NO: 5 5/ 

AS 14 gAA ATT gTg CTg ACT CAg TC (SEQ ID NO: 56} 

V t leader 5' primers: 

AB123 CCC gCT Cag CTC CTg egg CTC CTg < SEC ID NO = 57} 

AB124 CCC TgC TCA gCT CCT ggg gCT gC {SEQ ID NO: 59) 
AB125 CCC AgC aCA gCT TCT CT? CCT CCT gC {SEQ ID HO: 59) 
ABI2G ATg gAA CCA Tgg AAg CCC CAg CAC AgC (SEQ ID K0:C0| 
V E 3 ' primer 

Afilv Cec gAA gAT gAA gAC AgA Tg t SEQ ID ItO-.£i; 
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In the above primer sequences. K, S, R. Y and W have the 
following meanings: 
K~0 or T 
S-C or G 
R~A or G 
Y-CorT 
W-AorT 

ICR conditions used to amplify and V L regions for 
cloning: Polymerase chain reactions (PCR) were performed 
with AmpliTaq polymerase (Perfcin Elmer) on a Tl Ther- 
mocycler 96 (Biometra, Westburg, Leusden, Netherlands). 



50 



with PBST, 100 pi of sample antibody was added. After 
washing the plates 3x (PBST) ; plates were incubated with 
streptavidin-poIy-HRP (1:1 0.000) in PBS and 1 00 uJ added to 
each well (1 hour. RT). AfitT washing the plates (3xin PBST), 
10 nig A.BTS (Roche) per 10 ml ABTS buiTer (Roche) was 
made and 1 00j.il added to each well. After 20 minutes, absorp- 
tion was read at 405 nm with an EL1SA reader (EL 808, 
Bio-Tek Instruments). 

TABLE 3 



PCR cycitng protocol: 




94 c C. 2 min 


11 cycles 


W a C.30sec 




65" C. 30 see, minus l l percvcle. 




72* C. 30 sec 


30 cycle* 


94° C. 30 sec 




55" C. 30 sec " 




72°C.30scc 




72 a C. 10 min 




cool down to 4* C. 



Clone 


Clone uanies. 


isotvpes, and binditm to CD25 


Subclass 


CD25-biriding' 


CHOCTO5 ? 


A31 


lgGl 






AB7 


IgOl 


+ 


+ 


AB11 


IgCl 




+ 


ABI2 


l.cGl 







Cloning of V /7 and \' L in pGEMT- Vector System II: Mter 
analysing the PCR products on an agarose gel, the products 
were purified with the QL\EX H Gel Extraction Kit (Qiagen, 
Westburg, Leusden. Netherlands). Always 2 independently 
amplified PCR products, using FR1 or leader primers, of each 

\ H and V A region were cloned in pGEMT- Vector System II 30 hour at RT. After washing (3x) the plates with PBST. J 00 ul of 



.^Binding of ci one culrure supernatants as detennined by rhCD25 ELISA 
^Binding to CD25 expressed on transfecied CHO cells and determined by • 
flow cytometry. 

Inhibition of binding of biotinylated IL-2 to its receptor by 
supernatant* of human CD25monoclonal antibodies: In order 
to examine the extent of which human monoclonal antibodies 
block or inhibit IL-2 binding to CD25 96-weU plates 
(Greiner) were coated overnight at RT with rhCD25 (100 
ug/'ml; R&D systems, MN, USA), whereupon non-specific 
binding was blocked by coating the plates with PBSTC for 1 



(I-romega) according to manufacturer's protocol (1999, ver- 
sion 6). 

After transformation to E. coli JM1 09, individual colonies 
were screened by colony PCR using T7 and SP6 primers, 30 
annealing cycles at 55° C. Plasmid UNA from colonics was 
purified using Qiaprep Spin miniprep kit (Qiagen). To further 
analyse the V H and \ L regions a Ncol/NotI (NE Biolabs, 
Westburg. Leusden. Netherlands) digestion was performed 
and analysed on agarose gel. 

The four selected hybridoraa cell lines expressed the fol- 
lowing antibody sequences: 

AB1: a human monoclonal IgGhK antibody with the 
amino acid sequences: SEQ ID NOs: 2 and 4; 

AB7: a human monoclonal IgGl.K antibodv with the 
amino acid sequences: SEQ ID NOs: 6 and 8; 

ABll: a human monoclonal IgGl.K* antibody with the 
amino acid sequences: SEQ ID NOs: 10 and 1 2: and 

AB12: a human monoclonal IgGl.K antibody with the 
amino acid sequences: SEQ JD NOs: 14 and 1 6. 

The sequences obtained are shown in FIGS. 1-10. 

Example 3 

Binding Characteristics of Human Antibodies Against 
CD25 

Binding of superuaiams of human CD25 monoclonal anti- 
bodies 10 CD25 constitutively expressed on CHO ceils: AB 1 , 
AB7. AB1 1 and AB1 2 all bound to CD25 expressed on trans- 
fected CHO cells when determined bv flow evtometrv (<«re 
Table 3). * • 

Binding of supernatants of human CD25 monoclonal anti- 
bodies to hrCD25 in ELISA assay: ABl. AB7, ABll. and 
AB12 all bound CD25 when tested in an ELISA using 
hrCD25 as the coating antigen. 96-wel! plaies (Greiner) were 



sample antibody (concentration range: 1 0 : 33, and 1 00 ng/ml) 
was added. For comparison ZenapaxtK antibody was also 
added. After 10 minutes. rIL-2-bioiin (50 ng/ml) was added 
(1 .5 hours, RT). After washing the plates 3x (in PBST), plates 
35 were incubated wilh streptavidin-poly-HRP (dilute 1 : 10,000 
from stock) in PBS, and 100 pi was added lo each well (1 
hour, RT). After washing the plates (3x in PBST) : 10 mg 
ABTS (Roche) per 1 0 ml ABTS buffer (Roche) was made and 
lOO ul added lo each well. After 20 minutes, absorption was 
40 read at 405 nm with an ELISA reader (EL 808, Bio-Tek 
Instruments). Data show one out of two representative experi- 
ments. As shown in FIG. 11, supernatants of human CD25 
monoclonal antibodies AB1.AB7,ABU andAB!2 were able 
45 to inhibit binding of biotinylated n_-2 to CD25 more effi- 
ciently than Zcnapax® antibody. 

Inhibition of binding of Zenapax® antibody to CD25 by 
supernatanis of human CD25 monoclonal antibodies: In 
order to examine the extent of which human monoclonal 
50 aniibodies block or inhibit binding of Zenapaxi& antibody io 
CD25, 96-wel 1 plates (Greiner) were coated ovemieht at RT 
with rhCD25 ( 1 0O ng/ml ; R&D systems, MN. USA), where- 
upon non-specific binding was blocked bv coating the plates 
with PBSTC for 1 hour at RT. After washing (3x) the plates 
55 with PBST. 100 pi of sample (concentration range: 10, 33, 
and 100 ng/ml) was added. After 10 minutes, biotinylated 
Zenapaxfr antibody (5 ng/ml) was added (1.5 hours, RT). 
After washing the plates 3x (in PBST), plates were incubated 
with streptavidin-poiy-HIRP (dilute 1 : 10.000 from stock) in 
60 PBS. and 100 ul was added to each well (1 hour. RT;. After 
washingtlieplates(3xinPBST) : lOing ABTS (Roche) per 10 
ml ABTS buffer (Roche) was made and 1 00 pi added to each 
well. After 20 minutes, absorption was read at 405 run with an 
ELISA reader (EL 808, B io-Tek Inst ruments ) . Data show one 
coated overnight at RT with rhCD25 (100 ng/ml: R&D), were a out of two representative experiments. As shown in FIG 12 
upon non-specific binding was blocked by coating the plates supernatanis of hum an monoclonal antibodies ABl <\B7 AB 
with PBSTC for I hour at RT. After washing (3x) the plates i 1 , and ABl 2 block Zenapax® antibody binding i C CIW 
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Example 4 

Human Monoclonal .Antibodies Against CD25 Inhibit 
Ami-CD3 Antibody-Induced T Cell Proliferation 

Human antibodies were tested for their ability to inhibit T 
cell proliferation using the T cell proliferation assay. For 
comparison Zenapax<K> antibody as well as an isotype control 
antibody (hlgGl/K) were also tested. 

PBMC isolation: Human blood cells (obtained in bufiy 
coats from Dutch Red Cross Blood Bank,, Utrecht, Nether- 
lands) were put on a ficoll gradient (Pharmacia. 2500 rprn, 25 
minutes). With a pipette, PBMCs were collected in RPMJ 
1640 (supplemented with 10% PCS (Wisent MuiticclJ opti- 
mum C241). 2 mM L-glutamine. 50 IU/ml penicillin, 50 
ug/ml streptomycin, 25 mM HEPES (all derived from Bio 
VVh i ttake r, Eu rope) - ) . 

Tcell proliferation assay: Human PBMCs were diluted in 
RPMI 1640 (supplemented with 10% PCS (Wisent Multicell 
optimum C241). 2 mM L-glutamine, 50 IU/ml penicillin, 50 
ug/ml streptomycin, 25 mM HEPES (all derived from Bio 
Whittaker. Europe)) to 1.5xl0 5 cells/well (in triplet) in 
96-well llat bottom plates (Greiner). The cells were stimu- 
lated with anti-CD3 antibody (CLB-T3/4.E. cat#M1654 5 10 
ng/ml). Then. 50 ul of increasingly diluted experimental anti- 
bodies were added to the cells (ranging from 500 ng/ml to 7.8 
ng/ml. in two-step dilutions). After five days (37° C-. 5% 
C0 2 ) proliferation was quantified by using BrdU (end con- 
centration: 1 0 uM, Roche) according to the method described 
below. 

BrdU labeling assay (Roche BrdU- staining kit. cat no 1 
647 229): Brdulabeling solution (1 00 uM) was added to the 
wells and cells were incubated overnight (37° C, 5% C0 2 )- 
Cells were resuspended in wells and centrifuged ( 1 0 minutes, 
300 g). Supernatant was discarded and cell pellet was dried ( 1 
hour, 60° C). The pellet was then incubated with FixDenal 
(200 ul/well; 30 minutes, RT). After incubation, FixDenat 
was discarded and 100 fil/well anti-BrdU-POD (add 100 ul 
anti-BrdU stock solution to 10 ml Ab-dilution solution) was 
added to the pellet (1 hour, RT). .After discarding the super- 
natant, plates were washed (3x) with washing solution (200 
ul/well). Finally. 100 ml/well substrate solution was added to 
the pellet (5 minutes, RT). Coloring reaction was stopped by 
H 2 S0 4 (25 ul/well, IM) and optical density was read by 
ELISA reader at 450 nm (Bio-Tek Instruments). 

As shown in FIG . 13. human monoclonal antibodies AB 1 , 
AB7. and AB12 inhibited anti-CD3 ami body -induced T cell 
proliferation in a dose-dependent manner. The inhibition by 
the human antibodies was more efficient than by Zenopax^ 1 
antibody. Data show one out of three representative experi- 
ments. 

Example 5 

Human Monoclonal Antibodies Against CD25 Inhibit 
MLR 

Human antibodies were tested for their ability to inhibit 
MLR using the MLR assay. For comparison Zenapax<& anti- 
body as well as an isotype control antibody (hlgGl/V) were 
also tested. Human PBMCs (obtained in bufTy coats from 
Dutch Red Cross Blood Bank. Utrecht. Netherlands) from 
I wo non-MHC-matching donors were diluted in RPMI 1640 
(supplemented with 10% PCS (Wisent Multicell optimum 
C241), 2 mM L-ghitamine. 50 IU/ml penicillin. 50 ug/ml 
streptomycin (all derived from Gibco BRL, Life Technolo- 
gies, Paisley, Scotland)) to 2.0 xlO 4 cells/ml. PBMCs from 
the first donor were irradiated (2000 rads) and mixed (i.Ox 
I0 5 cells/well) with PBMCs from the second donor (I.OxIO 5 
cells/well) in 96-weil fiat bonom plates (Greiner) in triplet. 
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Then. 50 ul of increasingly diluted experimental antibodies 
were added to the cells (ranging from 50 ng/ml to 0.8 ng/ml, 
in rwn-stcp dilutions). After six days of culture. (37° C. 5% 
CO-,) proliferation was quantified by using BrdU (end con- 
5 centration: 10 uM, Roche) according to the method described 
above. 

As shown in FIG. 14, human monoclonal antibodies AB I . 
AB7, and ABl 2 inhibited the MLR in a dose-dependent man- 
ner. Inhibition of MLR by ABl, AB7, and ABl 2 (at doses 
to between about 1 and 3 ng/ml) was more efficient than inhi- 
bition by ZcnapaxGO antibody. Data show one out of three 
representative experiments. 

Example 6 

15 

Kinetic Analysis of ABl 2 on Biacore 3000 Instrument 
.Affinity analyses were assessed by monitoring changes in 
surface plasmon resonance using a BLAcore 3000 insirument . 
A BL\core 3000 and BlAcore 3000 software control (B1A- 

20 core. Uppsala, Sweden, lot# BR- 1 100-43) was used Human 
CD25 (R&D Systems, lot#223-2A/CFO) was immobilized to 
a CM-5 sensor chip at low-density (BlAcore, k>t.#BR- 1 000- 
1 4) using amine-coupling chemistry according to the manu- 
facturer's recommendations. After blocking the residual 

2> binding sites of the activated sensor chip using ethanol- 
amine-HCl, a kinetic analysis was performed at 25° C. (ac- 
cording to the manufacturer's recommendations) using 
htunan monoclonal antibody ABl 2 and for comparison Zena- 
paxCB' antibody. Samples containing ABl 2 and Zenapax® 

30 antibody, respectively, were flowed over the surface of the 
coated sensor chip allowing ABl 2 and Zenapaxfc- antibody to 
associate with rhCD25. The association and dissociation 
of\B12 and Zenapax® antibody, respectively, were moni- 
tored using surface plasmon resonance (SPR) on the sensor 

35 chip. The results were visualized using a BLAcore 3000 (Bio- 
lek Instruments) and analyzed using the BlAevaluation Soft- 
ware 3.1 (BLAcore, Uppsala, Sweden) and Languir binding 
1:1 was used as pre-fjxed model. 
The K„ of AB12 for the binding to rhCD25 determined by 

40 HIAcore analysis: 4.74x1 ir ,l *0. 43x1 <T 1: . 

The K„ of Zeuapax® antibody for the binding to rhCD25 
determined by BlAcore analysis: 1 .52x1(T 10 ±0.27xl(r to . 

43 Example 7 

AB12-TreatmentofTCelI Blasts Results in Internalization 
ofCD25 

ABl 2 was tested for its ability to induce internalization of 
5G CD25. Anti-KLH (human IgGl/K isotype antibody, specific 
for keyhole limpet hemocyanin) was included as isotype con- 
trol antibody. 

Induction of T cell blasts: .Alter isolation of peripheral 
blood mononuclear cells . (PBMCs) from hcparin-blood 

55 samples using lymphocyte separation medium gradient. 
PBMCs were stimulated for three to four days with 5 ug/ml 
phytohemagglutinin (PHA; Difco, C3t U 211796) in culture 
medium (37° C, 5% C0 2 ). 

Stimulation off cell blasts to examine internalization: 

60 After harvesting cells and washing in PBS. cells were counted 
with trypan blue. One pari of T-cell blasts (lxlO'' cells/ml) 
was pre-incubated (4° C. for 15 min) with FITC-labeled 
ABl 2 (2 ug<'ml AB12-FTFC). ur FITC-labeled anti-KXH (2 
jig/ml) as isotype control, or without addition of antibodies. 

t5 After pre-incubation, cells were washed in PBS. and lxlO 6 
cells (in 1 ml culture medium) were added to 24-well plates, 
and incubated for 18 hours (37° C. 5% CO.). Tne remainder 



Case 1 :09-cv-00709-RBW Document 1 Filed 04/1 7/2009 Page 54 of 82 



"US 7,43 

53 

uf T cell blasts was incubated in the absence or presence of 
FITC-labeled AB12 (2 ug/ml),or FITC-labeled anti-fUJI (2 
ug/ml) for 18 hours (37° C, 5% CO.). 

After incubation, cells were h;irvested, and labeled with 
rhodamine- labeled wheat-germ agglutinin (1 ug/ml. mem- 
brane labeling: Molecular Probes., cat No. W-849), at 4° C. for. 
15 min. Thereafter, cells were washed with PBS, and resus- 
pended in 25 ul Vecta shield DAPI (Vector Laboratories, Bur- 
Iingame, Calif, USA). Then, 1 0 ul of the cell suspension was 
pipetted on tissue slides, covered, and analyzed by fluores- 
cence microscopy (Carl Zeiss), and photographs taken with 
TRITC filter for rhodanune- staining (filter set 1 5, Zeiss), or 
F1TC filter for the FITC-staining (filter set 09, Zeiss). The 
membrane staining, obtained with the rhodamine -labeled 
wheat-germ agglutinin, is not shown. 

As shown in FIGS. 15 A and 15B : after 1 8 hours of culture, 
the AB 1 2-FITC signal can be found inside the cells. FIG. ISA 
shows the result after culturing the cells for 18 hours follow- 
ing pre-incubation (15 min) with ABl 2-FITC and washing, 
and FIG. 1 5B shows the result after culturing the cells for 1 8 
hours in the presence of ABl 2-FITC. A control experiment 
with the irrelevant FITC-conjugated anti-KJLH antibody 
(FIG. 15C) shows no internalization of FJTC-labeled anti- 
body. 

Example 8 

ABl 2- Treatment ofTCcll Blasts Results in Internalization 
of CD25 as Measured by Flow Cytometry 

In another experiment flow cytometry was used to deter- 
mine internalization of FITC-labeled AB 1 2 in T cell blasts at 
different time intervals- 
After isolation of peripheral blood mononuclear cells (PB- 
MCs) from heparin-blood samples using lymphocyte separa- 
tion medium gradient (Ficoll), PBMCs were stimulated for 
three to four days with 5 ug/ml phytohemagglutinin (PHA; 
Difco : cat No 2i 1796) in culture medium (37° C, 5% C0 2 ). 

After three days of culture the T cell blasts were harvested, 
washed with PBS. and counted with trypan blue. To the T cell 
blasts (2.5xl0 6 cells in 2 ml culture medium), 2 ug/ml FITC- 
labeled ABU or FITC-labeled anti-KLH (isotype control 
antibody) was added. After pre-incubation of cells (4° C. 1 
hour), cells were split into two portions. One portion was 
washed in culture medium, whereas the other portion was not 
washed. After washing, the pre-incubation samples were 
resuspended in culture medium. Both portions were incu- 
bated at 4° C. or 37° C. 

After 0, 0.5 , 1 . or 4.5 hours of incubation (either at 4° C. or 
37° C.) : 3 ml of FACS buffer (PBS supplemented with 0.05% 
BSA and 0.01 ug/ml sodium azide) was added to the cells, and 
the cells were spun down at 300 g (4° C). In one portion, cells 
were resuspended in 200 u.1 FACS buffer, whereas in the 'other 
portion, cells were resuspended in 200 uJ FACS buffer and 1 
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ma/ml ethidium bromide (Sigma, cat No. E875I). The 
ethidium bromide was added immediately before cell acqui- 
sition by flow cytometry- 

Ethidium bromide was used to quench the fluorescence 

5 signal on the cell surface. .As shown in FIG. 16. the fluores- 
cence ratio of the samples incubated at 4° C. measured with or 
without ethidium bromide was approximately one. This indi- 
cates that no internalization has taken place. Cells cultured at 
37° C. showed an increase of this fluorescence ratio over time. 

to '["his indicates that internalization of AB 1 2-FITC has 
occurred. As expected, incubation of cells in the continued 
presence of FITC-labeled AB12 results in higher levels of 
internalization (FIG. 16B) as compared to cells only pre- 
incubated with FITC-labeled AB12 (FIG. 16A). FIG. 16A 

1 5 shows the ratio of mean fluorescence intensity (MFI) for cells 
pre-incubated for 1 hour and excess F1TC-Iabeled-AB12 
washed away. FIG. ]6B shows the result after culturing the 
cells in the presence of FITC-labeled ABl 2. The ratio of MFI 
is determined by dividing MFI of test samples by MFI of 

20 sample at 0 hours. No staining was observed with the isotype 
control antibody (anti-KLH -F1TC. data not shown). 

This internalization characteristic of the antibodies of the 
invention will make them suitable for conjugating with a 
toxin for the treatment of for example adult T cell leukemia; 

25 lymphoma, anaplastic large cell lymphoma, cutanoeus T cell 
lymphoma (including mycosis fungoides and Sezary's syn- 
drome), peripheral T cell lymphomas, Hodgkin's lymphoma, 
hairy cell leukemia, and chronic lymphocytic leukemia 
(CLL)/smalJ lymphocytic lymphoma (SLL). 

30 In another setting, the antibodies of the invention are sub- 
jected io reasiolabeling with a suitable radioisotope for the 
treatment of for example adult T cell leukemia/ lymphoma, 
anaplastic large cell lymphoma, cutanoeus T cell lymphoma 
(including mycosis fungoides and Sezary's syndrome). 

35 peripheral T cell lymphomas. Hodgkin's lymphoma, hairy 
cell leukemia, and chronic lymphocytic leukemia (CLL)/ 
small lymphocytic lymphoma (SLL). 

Furthermore, the antibodies may be labeled with u Mn for 
determining the tumor burden and thereby adjusting the dos- 

4i.) age of radiolabeled antibody to be administered. 

Equivalents 

Those skilled in the art will recognize or be able to ascer- 
tain, using no more than routine experimentation, many 
equivalents of the specific embodiments of the invention 
4 * described herein. Such equivalents are intended to be encom- 
passed by the following claims. .Any combination of the 
embodiments disclosed in the dependent claims are also con- 
templated to be within the scope of the invention. 

50 Incorporation by Reference 

All patents, pending patent applications and other publica- 
tions cited herein are hereby incorporated by reference in 
their entirety. 



SEQUENCE LISTING 



<ifi0> NUMBER OF SEQ ID liOS : 51 

c210> SEQ TO HO 1 

<211> LENGTH : 381 

<212> TYPE- DMA 

<213> ORGANISM: Homo oapiens 



<4 00> SECUSKCE: I 
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caggttcagc tggtgcagtc tggggctgag gcgaagaagc ctgggccczc ggtgaaagtc 
ccctgcaagg ctcctggagg cacccccagc cgctacccta ccaactgggr gcgacagccc 
cccggacaag ggcttgagtg gatgguaagg atcatcccta tccttggtat agcacactrac 
gcacagaggt tccagggcag agtcacgatt accgcggaca aatccacgaa cacagcctac 
atiggagctga gcagcctgag acctgaggac acggccgcgt atcantgtgc gaggagggac 
tggggagact actggggcca gggaaccccg gtcaccgtcr ccccagcctc caccaagggc 350 
ccaccggtct cccccctggc a 



6 0 
120 
190 
240 
300 



381 



<210> SEC ID NO 2 
<2il> LENGTH : 127 
<2I2> TYPE: PRT 
<213> ORGANISM: Homo gapieno 

<4 0O> SEQUENCE: 2 

Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lyo Lyc Pro Gly Ser 
1 5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr'Phe Ser Arg Tyr 
20 25 ' 30 

Pro He Asn Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 
3 ^ 40 45 

Gly Arg He He Pro He Leu Gly He Ala Acp Tyr Ala Gin Arg Phe 
50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Lys Ser Thr Aon Thr Ala Tyr 
cS 70 75 30 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
95 90 95 

Ala Arg Arg Asp Trp Gly Acp Tyr Trp Gly Gin Gly Thr Leu Val Thr 
100 105 HO 

Val Ser Ser Ala Ser Thr Lyc Gly Pro Ser Val Phe" Pro Leu Ala 
115 120 12i> 

<210> SEQ ID NO 3 
<211> LENGTH : 420 
<212> TYPE: DNA 
<213> ORGANISM: Homo oapienc 

<4C0> SEQUENCE : 3 

atggaagccc cagcacagct tctetccctc ctgctactct ggcccccaga taccaccgga 

gaaattgtgt tgacgcagtc tccaggcace ctgLctttgt ct~cagggga aagagccacc 120 

ccctcccgca gggccagtca gagtgttagc agcagcttct cagcccggra ccagcagaaa 

cctggccagg ctcccaggcc cctcatccat ggtgcatcca gcagggccac tggcatccca 

gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagaccggag 

cccgaagact ttgcagtgta tractcccag cagtatagta gcccacegct cacttcccgc 

ggagggacca aggtggagat caaacgaact gcggctgcac car. cr.gr. cr.r. cacctccccg 420 

<210> SEQ ID NO 4 

<21i> LENGTH : 12 0 

<2L2> TYPE : PRT 

<213> ORGAN! SM : Mono sapiens 

<4 00> SEQUENCE: 4 

Glu He Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly 
I 5 10 15 



60 



180 
240 
3C0 
350 
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so 



Glu Arq Ala Thr Leu Ser Cyo Arg Ala Ser Gin Ser Vai Ser Ser Ser 
20 2* 30 

Phe Leu Ala Tro Tyr Gin Gin Lye Pre Glv Gin Ala Pro Arg Leu Leu 
35 40 45 

lie Tyr Glv Ala Ser Ser Arg Ala Thr Gly He Pro Aop Arg Fhe Ser 
50 * 55 SO 

Gly Ser Gly Ser Gly Thr Aor> Phe Thr Leu Thr He Ser Arg Leu Glu 
65 70 . 75 80 

Pro Glu Aop Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ser Ser Ser Pro 
HS 90 95 

Leu Thr Fhe Gly Gly Glv Thr Lys Val Glu lie Lys Arg Thr Val Ala 
100 105 HO 

Ala Pro Ser Val Phe He Phe Pro 

115 - 120 

<210> SEQ ID NO 5 
<211v LENGTH: 361 
c212> TYPE: DIJA 
<213> ORGANISM: Homo sapiens 

<4 00> SEQUENCE: S 

caggtccagc cggcgcagtc tggggctgag gegaagaage ccgggccctc ggtgaaggtc 

tectgeaagg cttctggagg caccctcagc agatatgeta tcaactgggt gcgacaggcc 120 

cccggacaag gacttgagtg gatgggaagg atcatcccca tcctcgatac agcagactac 180 

gcacagaagt tccaggaeag agecacgatt accgcggaca agtccacgaa cacaccctac 240 

atggagctga geagectgag atctgaggac acggccgtgc attactgtgc gagaaaggac 300 

nggttcgacc cccggggcca gggaaccctg gccaccgtcc cctcagcccc caccaagggc 3 50 

ccaccggtct tccccctggc a 331 

<210> SEQ ID HO 6 

<211> LENGTH: 127 

<212> TYPE: PRT 

<213> ORGANISM: Homo oapiene 

<4 00> SEQUENCE: 6 

Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lyo Lys Pro Gly Ser 
i S 10 15 

Ser Val Lyo Vai Ser Cys Lye Ala Ser Gly Gly Thr Phe Ser Arg Tyr 
20 25 30 

Ala lie Asn Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 
35 40 45 

Gly Arg lie He Pro He Lev: Asp He Ala Aop Tyr Ala Gin Lys Phe 
50 55 60 

Gin Asp Arg Val Thr He Thr Ala Aop Lyo Ser Thr Aor. Thr Ala Tyr- 
es " 70 75 30 

Me- Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 &5 

Aia Arg Lvs Ago Tro Phe Asp Pro Trp Gly Gin Gly Thr Leu Val Thr 
100 105 HO 

Val Ser Ser Ala Ser Thr Lyo Gly Pre Ser Val Phe Pro Leu Ala 
113 120 125 



<2 10> SEQ ID- SO 7 
<2 1i> LENGTH: 421. 
<2I2> TYPE! . ONA 
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60 
120 



<4u0> SEQUENCE: 10 

Cjh V*l Gin Leu Val Gin Ser Glv Ala Glu Val Lys Lyo Pro Gly Ser 
1 5 10 "IS 

Ser Val Lyo Val Ser Cyo Lys Ala Ser Gly Gly Thr Phe Ser Arg Tyr 
20 25 30 

Pro He Asn Trp Val Arg Gin Ala Pre Gly Gin Gly Leu Glu Trp Met 

35 40 45 

Cly Arg He He Pro He Leu Gly He Ala Aop Tyr Ala Gin Arg Phe 

5<i" 55 .60 

Gin Gly Arg Val Thr He- Thr Ala Aop Lyo Phe Thr Asn Thr Ala Tyr 
55 70 75 30 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cya 

B5 . 90 " -95 

Ala Arg Arg Asp Trp Gly Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr 
10C 105 HO 

Val Ser Sor Ala Ser Thr Lys Gly Prr> Ser Val Phe Pro Leu Ala 

115 120 125 



<210> SEQ ID NO 11 
c211> LENGTH: 421 
<212> TYPE : DNA 
<213> ORGANISM: Homo oapieno 

<4 00> SEQUENCE. 11 

atggaagccc cagcacacct ccccttcctc ctgctactct ggctcccaca taccaccyya 
gaaactgtgt tgacgcagcc -ccaggcacc ccgtccctgt ctccagggga aagagccacc 
ctctcccgca ggcccagcca gagegttage agcagcttct ragectggea ccagcagaaa 180 
cctggccagg ctcccaggc: cctcatccat ggcgcatcca gcagggccac tggcatccca 24 0 
gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagactggag 300 
cctgaagatt ttgcagtgta ttactg-cag cagtatagta gctcaccgct cactcccggc 360 
ggagggacca aggtggagac caaacgaact gtggctgcac catccgtctt catcitcccc 420 



<21C> SEO ID NO 12 

OH> LENGTH: 120 

<212> TYPE: PKT 

<213> CKGAN1SK: Homo sapiens 

<4 00> SEQUENCE; 12 

Glu lie Val Leu Thr Glr Sor Pro Gly Thr Lou Ser Leu Ser Pro Gly 
15 10 15 

Glu Arq Ala Thr Leu Ser Cyo Arg Ala Ser Gin Ser Val Ser Scr Ser 
20 25 30 

Phe Leu Ala 7rz> Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 
35 40 *-S 

He Tyr Gly Ala Ser Ser Arg Ala Thr Gly He Pro Asp Arg Phe Ser 
50 55 50 

Giy Ser Glv Sez Gly Thr Aop Fhe Thr Leu Thr He Ser Arg Leu Glu 
65 70 75 SO 

Pro Glu Asp Fhs Ala Val Tyr Tyr Cya Gin Gin Tyr Ser Ser Ser Pre 
S5 90 95 



Leu Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys Arg Thr Val Ala 
100 105 HO 
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Aia Pro Ser Val Phe lie Phe Pro 
115 120 



<2i0> SBC ID NO 13 

<211> LENGTH: 381 

<212> TYPE; DNP. 

<213> ORGAMISM: Homo Rapiens 



120 



<4 00> SEQUENCE: 13 

caggcgcagc eggcgcagnc ^ggggctgag gtgaagaagc ctgggtcccc ggtgaaggcc 

-cctgcaagg cctctggagg c^occtcagc aggcar.acta ncaactgggt gcgacaggcc 

cccggacaag ggcttgagcg gatgggaagg atcatcccta tcctcggtgt: agaaaactac 190 

gcacagaagt tccagggcag agtcacgact accgcggaca aatccacgag cacagccta: 240 

arggagntga gcagcctgag atctgaggac acggccgcgt attaccgcgc gagaaaggac 300 

cggtccgatc accggggcca gggaaccccg gtcaccgtct cctcagcctc caccaagggc 360 

ccatcggtct cccccctggc a 3 81 



<210> SEQ ID NO 14 

<211> LENGTH : 127 

<2i2> TYPE : PRT 

<213> ORGANISM; Home- sapiens 

<4 00> SEQUENCE: 14 

Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
15 10 IS 

Ser Val Lyo Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Arg Tyr 
20 25 30 

lie Tie Asn Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 
35 40 45 

Glv Arg lie He Pro He Leu Gly Val Giu Asn Tyr Ala Gin Lye Fhe 
50" 55 SO 

Gin Gly Arg Vol Thr lie Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyi 

65 70 75 30 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Aia Val Tyr Tyr Cys 
95 90 95 

Ala Arg Lys Asp Trp Phe Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr 
100 105 110 

Val Ser Ser Ala Ser Thr Lyo Gly Pro Ser Val Phe Pro Leu Ala 

115 120 125 



<210> SEQ ID NO 15 
<;211> LENGTH: 415 
<212> TYPE: DNA 
<213> ORGANISM: Homo sapiens 

<4 00> SEQUENCE: IS 

ar.ggaagc<:c cagcacagct tcccttcccc ctgctacCcr ggctcccaga caccaccgga 

caaa-tgtgt tgacccagtc cccaggcacc ctgcctttgt ctccagggga aagagccacc 

ctctcccgca ggqccag-ca gagtgt.agc agcta=ttag cctggtacca gcagaaaccc ISO 

ggccagyc-.c ccaggc^ccc caccratggt: gcatccagca gggccaccgg catcccagac 240 

aggt-cagca gcagtgggcc rgggacagac tccoccccca =catcagcag actggagcct 

gaagatcr.-g cagtgcacta ctg^cagcag tarcg^agct caccgctcac tstcggcggi 

gggaccaagg tggagatcaa acgaaccgtg gctgcaccar rt^icr.car crtccccg 



120 



300 
3S0 
41 £ 
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<210> SEQ ID ZD 16 

<211> LENGTH: 119 - 

<2i2> TYPE : PRT 

<213> ORGANISM: HoTflO sapiens 

<4 00> SEQUENCE: 16 

G'u He val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly 
: S 10 15 

Glu Aro Ala Thr Leu Ser Cyc Arg Ala Ser Gin Ser Val Ser Ser Tyr 

20 " .25 3C 

Leu Ala Trn Tvr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lie 
25 40 45 

Tyr Glv Ala Ser Ser Arg Ala Thr Gly lie Pre Asp Arg ?he Ser Gly. 
50' 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Arg Leu Glu Pro 
65 70 75 80 

Glu Aop Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly S*r Ser Pro Leu 
B5 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys Arg Thr Val Ala Ala 
100 105 HO . 

Pro Ser Val Phe He Phe Pro 
115 



<210> SEQ ID KG 17 

<211> LENGTH: 5 

<212> TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 00> SEQUENCE: 17. 

Arg Tyr Pre He Asn 

1 5 



«;2I0> SEQ ID HO 18 

<211> LENGTH: 17 

c212> TYPE ; PRT 

<2I3> ORGANISM: Homo cap! ens 

<4 00> SEQUENCE- 1G 

Arg He Tie Pre lie Leu Gly He Ala Asp Tyr Ala Gin Arg Phe Gin 
! - 5 10 15 

Gly 



<210> SEQ ID NO 19 

<211> LENGTH: 6 

<;2i2> TYPE: PRT 

c2!.3> ORGANISM: Homo sapiens 

<4 00> sequence: 19 

Arg Asp Trp Gly Asp Tyr 
1 5 



<210> SEQ ZD KO 20 

<211> LENGTH • 12 

<212> TYPE: PRT 

<211> ORGANISM: Homo sapiens 

^4 00> SEQUENCE: 2C 



Ar« Ala Ser Gin Ser Val ser Ser Ser Phe Leu Ala 
I 5 10 
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<210> SEQ ID NO 21 

<21i> LENGTH : 7 

<2\2> TYPE: PRT 

<213> 0RGA1OSM: Homo sapiens 

<40O> SEQUENCE: 21 

Gly Ala Ser Ser Arg Ala Thr 
1 5 

\ 

<210> SEQ ID NO 22 

<2\\> LENGTH: 9 

<212> TYPE; PRT 

<;2I3> ORGANISM: Homo sapiens 

<400> SEQUENCE: 22 

Gin Gin Tyr Ser Ser Ser Pro Leu Thr 
1 5 



<2lO> SEQ ID NO 23 

<211> LENGTH: 5 

<212> TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 0 0 > SEQUENCE : 2 3 

Arg Tyr Ala lie Aon 
1 5 



<210> SEQ ID KO 24 

<211> LENGTH : 17 

c2l2> TYPE : PRT 

<213> ORGANISM: Homo sapiens 

<4 00> SEQUENCE: 24 

.»rg He He Pre He Leu Aor> He Ala Asp Tyr Ala Gin Lys Phe Gin 
1 5 10 15 

Asp 



<:i0> SEQ ID NO 25 

<211> LENGTH: £ 

<212> TYPE : PRT 

<2I3> ORGANI SM : Komo sapiens 

<4 00> SEOUENCE: 25 

Lye Asp Trp Phe Asp Pro . 

: J s 



<210> SEQ ID NO 2 6 

<211> LENGTH: 12 

<212> TYPE: PRT 

<213> ORGANISM- Homo sapiens 

<400> SEQUENCE: 2C 

Arc Ala Scr Gin Ser Glv Ser Sex Ser Tyr Leu Ala 
T 5 10 



<210> SEQ 2D NO 2 7 

<212> LENGTH: 7 

<2I2> TYPE : FRT 

<213> ORGANISM: Homo sapiens 

<4C0> SEQUENCE: 2 7 



Giv Ala Ser Ser Arq Ala Thr 

I 
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<210> SEO ID HO 2 6 

<211> LENGTH: 9 

<212> TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 0C> SEQUENCE: 2 6 

Gin Gin Tyr Gly Ser Ser Pro He Thr 
1 5 



<21D> S'EQ ID NO 2 9 

<211> LENGTH: 5 

<212> TYPE : PRT 

<213> ORGANISM: Homo sapiens 

<4 00> SEQUENCE: 2 9 

Arg Tyr Pro He Asn 
1 5 



<210> SEQ ID NO 3 0 

<2H> LENGTH: 17 

<212> TYPE : PRT 

<213> ORGANISM: Homo sapiens 

<400> SEQUENCE: 3 0 

Arg He He Pro He Leu Gly He Ala Asp Tyr Ala Gin Axg Phe Gin 
15 10 15 

Gly 



<210> SEQ ID NO 31 

<211> LENGTH: 6 

<212> TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 00» SEQUENCE: 31 

Arg Asp Trp Gly Asp Tyr 
1 5 



<210> SSQ ID NO 32 

<211> LENGTH: 12 

<212> TYPE: PRT 

<-213> ORGANISM: Homo sapiens 

<400> SEQUENCE: 32 

Arg Ala Ser Gin Ser Val Ser Ser Ser Phe Leu Ala 
1 S 10 



<210> SSO ID HO 33 

<211> LENGTH: 7 

<2 12> TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 00> SEQUENCE: 3 3 

Gly Ai« Ser Ser Arc Ala Thr 
: 5 



<21C> SEQ ID NO 34 

<211> LENGTH: 9 

<212> TYPE: PRT 

<2i3> ORGANISM: Kcmo sapiens 

<400> SEQUENCE. 3 4 



Gl» Gin Tyr Ser Ser Ser Pro Leu Thr 
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<21G> SEC ID MO 3S 
.<2ll> LENGTH: 5 
<2L2> TYPE: PRT 
<212> ORGANISM: Homo sapiens 

<4 00> SEQUENCE : ' 3 B 

Arg Tvr He lie Asn 

i • 5 

I 

<210> SEQ ID NO 3 6 

<211> LENGTH: 17 

<2U> TYPE: PRT 

<2l3> ORGANISM: Homo sapiens 

<4 0O> SEQUENCE: 3 6 

Arg He He Pro He Leu Gly Val Glu Asn Tyr Ala Gin Lys Phe Gin 
15 10 15 



^210> SEQ ID KO 3 7 

<2il> LENGTH: & 

<212> TYPE: PRT 

<:213> ORGANISM: Homo sapiens 

<4 0O> SEQUENCE: 3 7 

Lys Asp Trp Phe Asp Tyr 
1 5 



<2lO> SEQ ID NO 3S 

<211> LENGTH: 12 

<2J2> TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 00> SEQUENCE: 3 8 

Arg Ala 'Ser Gin Ser Val Ser Ser Sex Tyr Leu Ala 
I 5 10 



<210> SEQ ID NO 3 9 

<211> LENGTH: 7 

<212> TYPE; PRT 

<213> ORGANISM: Homo sapiens 

<4 00> SEQUENCE: 39 

Gly Ala ser Ser Arg Ala Thr 
1* 5 



<2iO> SEO TD KG 4 0 

<211> LENGTH : 9 

<212> TYPE : PRT 

<213> ORGANISM: Home capi ens 

<<00> SEQUENCE: 4 0 

Gin Gin Tyr Ser Ser Ser Pro Leu Thr 

1 5 



<210> SEQ ID NO 42 

<211> LENGTH : 20 

<212> TYPE PRT 

<213> OKGA»:iSM: Homo aapieno 

<4 00> SEQUENCE: 4 ". 

Cvs Ala Gly Gly Thr Lys Cys Ala Gly Cye Thr Gly Gly Thr Gly Cys 
: 5 :o -s 
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Ala Gly Thr Cys 
20. 



<210>" SEQ ID 130 42 

<211> LENGTH:. 20 

<212> TYPE : PRT 

<213> ORGANISM; Homo sapiens 

<400> SEQUENCE :" 4 2 

Se- Ala Cly Gly Thr Gly Cvs Ala Gly Cys Thr Gly Lys Thr Cly Gly 
1 s "io 15 



Ala Gly Thr Cyc 
20 



<210> SEO ID NO 4 3 

<211> LENGTH: 20 

<212> TYPE: PRT 

<213> ORGANISM: Hotdo sapiens 

<4 00> SEQUENCE ; 43 

Gly Ala Gly Gly Thr Gly Cyo Ala Gly Cys Thr Gly Gly Thr Gly Cys 
1 5 10 15 



Ala Gly Thr Cyc 
20 



<210> SEQ ID NO 4 4 

<21L> LENGTH-. 21 

<212> TYPE: PRT 

<2I3> ORGANISM: Homo sapiens 

<4 00> SEOUEKC3: 4 4 

Ala Thr Gly Gly Ala Cyc Thr Gly Gly Ala Cys cyc Thr Gly Gly Ala 
1 5 10 15 

Gly Cyo Ala Thr Cys 
20 



<210> SEO ID HO 45 

<211> LENGTH: 20 

<212> TYPE: PRT 

<313> ORGANISM: Homo sapiens 

<4G0> SEQUENCE.- 45 

Ala Thr Gly Gly Ala Aia Thr Thr Gly Gly Gly Gly Cys Thr Gly Ala 
1 5 10 15 

Glv Cys Thr Gly 
2C 



<210> SEO ID NO 4 6 

<r?.ll> LENGTH! 20 

<212> TYPE: PRT 

<213> ORGAJIISK: Honio sapiens 

<4 00> SEQUENCE: 4* 

Ala Thi Gly Gly Ala Gly Thr Thr Thr Gly Gly Arg Cys Thr Gly Ala 
x *, 10 15 

Gly Cyo Thr Gly 

20 



<210> SEO ID SO 41 

<211> LENGTH : 21 

<212> TYPE: PRT 

<2L?> GPGAHJSM ■ Homo sapiens 
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<4GG> SEQUENCE: 4 7 

Ala Thr Qly Ala Ala Ala eye Ala Cys Cys Thr. Gly Thr Gly Gly Thr 
1 5 10 IS 

Thr Cys Thr Thr Cys 
20 



<210> SEQ ID NO 4 S 

<211> LENGTH: 20 

<212> TYPE: PRT 

<212> ORGANISM: Homo sapiens 

<4O0> SEQUENCE : 4 6 

Ala Thr Gly Gly Gly Gly Thr Cys Ala Ala Cys Cys Gly Cyo Cys Ala 

1 s * io is 

Thr Cys Cys Thr 
20 



<210> SEQ ID NO 4 9 , 

<211> LENGTH: 21 

<212> TYPE: PRT 

<21i> ORGANISM: Homo sapiens 

<4 00> SEQUENCE: 4 9 

Thi Gly Cyc Cvs Ala Gly Gly Gly Gly Gly Ala Ala Gly Ala Cys Cys 
i 5 10 15 

Gly Ala Thr Gly Gly 

20 



<210> SEQ ID NO SO 

<211> LENGTH : 2C 

<212> TYPE : PRT 

<213> ORGANISM: Homo sapiens 

<4 00> SEQUENCE; 50 

Arg Ala Cvs Ala Thr Cys Cys Ala Gly Ala Thr Gly Ala Tyr Cys Cys 
1 5 10 IS 

Ala Gly Thr Cys 
20 



<210> SEQ ID NO 51 

<211> LENGTH: '20 

<212> TYPE : PRT 

<213> ORGANISM: Hcmo sapiens 

<400> SEQUENCE: 51 

Glv Tyr Cyc Ala Thr Cvs Tyr Arc Gly Ala Thr Gly Ala Cys Cys Cys 
{ 5 10 15 

Ala Gly Thr Cys 
20 



<210> SEQ 2D NO 52 

<21I> LENGTH: 20 

<212> TYPE: ?RT 

<2I3> ORGANISM: Hotrx sapiens 

<4 0C> SEQUENCE: 52 

Giy Ala Thr Ala Thr Thr Gly Thr Gly Al a Thr Gly Ala Cye Cys Cys 
, 5 10 15 



Ala Gly Ala Cys 
20 
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<210> SEQ ID HO S3 

<211> LENGTH : 20 

<212> TYPE : PRT 

<213> ORGANISM: Homo sapiens 

<400> SEQUENCE: 53 

Gly Ala Ala Aia Thr Thr Gly Thx Gly Thr Thr Gly Ala Cys Arg Cyo 
I 5 10 15 

Ala Gly Thr Cys 
20 



<210> SEQ ID KG 54 

<211> LENGTH : 20 

<212> TYPE: PRT 

<213> ORGANISM: Home- sapiens 

<4 00> SEQUENCE: 5<5 

Gly Ala Ala Ala Thr Trp Gly Thr Arg Ala Thr Gly Ala Cys Ala Cya 
1 S 10 IS 

Ala Gly Thr Cys 
20 



<21G> SEQ ID NO 55 

<211> LENGTH: 20 

c212> TYPE: PRT 

<213> ORGANISM: Homo capienc 

<4 00> SEQUENCE: 5 5 

Gly Ala Thr Gly Thr Thr Gly Thr Gly Ala Thr Gly Ala Cys Ala Cys 
15 10 15 

Ala Gly Thr Cyc 
20 



<210> SEQ ID NO 56 

<211> LENGTH : 2C 

<212> TYPE: PRT 

<213> ORGAN! SM : Homo sapiens 

<4 00> SEQUENCE : 56 

Gly Aia Ala Ala Thr Thr Gly Thr Gly Cys Thr Gly Ala Cys Thr Cye 
1 S 10 15 

Ala Gly Thr Cys 
20 



<2IG> SEQ ID NO 57 

<2il> LENGTH: 24 

<212> TYPE: PRT 

<213> ORGANISM: Home sapiens 

<4 00> SEQUENCE: 57 

Cya Cys Cys Gly Cya Thr Cys Ala Gly cys Thr Cyc Cys Thr Gly Gly 
1 5 10 .15 

Gly Gly Cys Thr Cys Cys Thr Gly 
20 



-.2 10> SEQ ID NO 56 

<r2.U> LENGTH: 23 

<2i2> TYPE: PRT 

<213> ORGAN J SM : Hcwno sapiens 

<<00> SEQUENCE : 58 



Cys Cys Cys Thr Gly Cys Thr Cyc Ala Gly Cyc Thr Cys Cys Thr Gly 
1 S 10 15 
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.Gly Gly Gly Cyc thr Gly Cya 
20 -. 



«210> SEQ ID NO S9 

c2Il> LENGTH : 26 

<212> TVPE: PRT 

<213> ORGANISM: Homo oapienn 

<4 00> SEQUENCE: 59 

Cvs Cys Cys Ala Gly Cys Gly Cys Ala Gly Cyc Thr Thr Cye Thr Cys 
1.5 10 15 

Thr Thr Cys Cys Thr Cvs Cys Thr Gly Cys 
20 25 



<210> SEQ ID NO 6 C 

<2L1> LEHGTK: 21 

<212> TYPE: PRT 

<213> ORGANISM: Homo oapienc 

c400> SEQUENCE: 60 

Ala Thr Gly Gly Ala Ala Cyo Cyo Ala Thr Gly Gly Ala Ala Gly Cya 
I S 10 

Cvs Cyr Cvs Ala Gly Cya Ala Cys Ala Gly Cy* 
20 25 



<210> SEQ ID NO 61 

<211> LEHGTK: 2C 

<212> TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<400> SEOOENCE: 61 

Cys Gly Gly Gly Ala Ala Glv Ala Thr Gly Ala Ala G3y Ala Cys Ala 
i 5 10 IS 

Giy Ala Thr Gly 
20 



We claim: 

1. An isolated huuian monoclonal antibody winch binds to 
human CD25 and inhibits II. -2 binding to CD25. wherein the 
antibodv comprises a human heavy chain variable region 
comprising CDRi, CDR2. and CDR3 sequences comprising 
the amino acid sequences set forth in SEQ ID NOs: 35, 36. and 
37 . respectively and a human light chain variable region 
comprising CDRI , CDR2. and CDR3 sequences comprising 
the amino acid sequences set forth in SEQ ID NOs:38. 39. and 
40, respectively. 

2. An isolated human monoclonal antibody which binds to 
human CD25 and inhibits IL-2 binding to CD25, wherein the 
antibody comprises a human heavy chain variable region 
comprising CDRI. CDR2. and CDR3 sequences comprising 
the amino acid sequences set forth in SEQIDNOs:17. 18 and 
19. respectively, and a human light chain variable region 
comprising CDRI. CDR2. and CDR3 sequences comprising 
the amino acid sequences set forth in SEQ ID NOs: 20, 2 i , and 
22. respectively. 

3. An isolated human monoclonal antibody which binds to 
human CD25 and inhibits IL-2 binding to CD25, wherein the 
antibody comprises a human heavy chain variable region 
comprising CDRI. CDR2. and CDR3 sequences comprising 
ihe amino acid sequences set forth in SEQ ID NOs:23. 24. and 
25. respectively, and a human light chain variable region 



comprising CDRI. CDR2, and CDR3 sequences comprising 
the amino acid sequences set forth in SEQ ID NOs: 26, 2 7, and 
28. respectively. 

45 4. An isolated human monoclonal antibody which binds to 
human CD25 and inhibits IL-2 binding to CD25, wherein the 
antibody comprises a human heavy chain variable region 
comprising CDRI. CDR2. and CDR3 sequences comprising 

v the amino acid sequences set forth in SEQ ID NOs: 29. 30. and 
31. respectively, and a human light chain variable region 
comprising CDR 1 , CDR2, and CDR3 sequences comprising 
the. amino acid sequences set forth in SEQ ID NOs:32 : 33. and 
34. respectively. 

55 5. H>e antibody of any one of claims 1-4, selected from the 
group consisiina of an IgGl, an IgG2. an lgU3. an lgG4. an 
IoM. an lgAl, an lgA2. a secretory IgA. an IgD. and an !gE 
antibody 

6. The antibody of any one of claims 1-4. wherein the 
60 antibody is an IgGl antibody. 

7. The antibody of any one of claims 1-4 wherein the 
antibody is an IgG4 antibody. 

8. The antibody of any one of claims 1-4. wherein ihe 
65 antibody dissociates from human CD25 with a dissociation 

equilibrium constant (K 0 ) of 1(T S M or less, when deter- 
mined by surface plasmon resonance (SPR) technology in a 
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L^\core 3000 instrument usinu human recombinant CD25 as 20. An isolated human monoclonal antibody which has the 

the ligand and the antibody a>\he analyie. binding characteristics of the antibody of any one o I claims 

9. The antibody of any one of claim 1-4 wherein the anti- 1-4. ' . 

• bodv has one or more of the followinc characteristics: 21. The antibody of any one of claims J -4. which js an 

(a) specificity for human CD25: " > « *« ^tibody selected from the group ^consist mgofaniniaci 

w- a « rn o„rm<. IgGl a ntib<>dy. an intact lgG 2 antibody, an mt act lgG3 anu - 

(b) ^ibit S bmdmgoilL,2toCD2x ^ ^ ]gG4 ^t^, m ii3tact lgM antibody, an 

(c) eliminates f cells expressing CD2 v ^ JgAJ antibody ^ mtacX lgA2 antibody, an intact secre- 

(d) tolerizes T cells; tory antibody, an intact IgD antibody, and an intact IgE 

(e) inhibits proliferation off cells expressing CD25; J0 anu b CK fy wlierein the antibody is glycosylated in a eukaryotic 

(f) inhibits anti-CD3 antibody-induced T cell proliferation ce ^ 

of peripheral blood mononuclear cells (PBMCs); 22. The antibodv of any one of claims 1-4. which is an 

(g) inhibits mixed lymphocyte reaction (MLR); intact antibody selected from the group consisting of an intact 

(h) internalization of CD25 expressed on T cells. IgG 1 . K antibody; an intact IgG 1 , /. antibody: an intact IgG4, 

10. An isolated monoclonal antibody which binds to 15 k antibody: and an intact IgG4, /. antibody, wherein the anti- 
huroan CD25, encoded bv human heavy chain and human body is glycosylated in a ciikaryotic cell. 

kappa light chain nucleic acids comprisinc nucleotide 23. The antibody of any one of claims 1-4 which is an 

sequences in their variable regions as set forth in SEQ ID antibody fragment or a suigle chain antibody. 

NO-5 and SEQ ID NO:7. respectively. 24. The antibody of any oneof claims 1-4 further compns- 

11. An isolated monoclonal antibody which binds to *> big. cbe lator linker for aitac hing a »<^°£ 

human CD25, encoded bv human heavy chain and human ^ 25 ' ^ 'f la ' cd T n ^ " t^l n 

.. , *, ■ i"- i »~,.:.i~ human CD25, wherem the antibody comprises a heavy chain 

kappa light chain nuc eic acids corapnsmg nucleotide , ^1, r~r\x>s an/1 rnoi 

■ .u ui o S r~*Z ;« cpn in variable region comprising CDR1, CDR2, and CDR3 

W?^^ regl0nS - " Set f ° rth m SEQ 10 sequences comprising the amino acid sequences set forth in 

NO:13andSLQJDNO:15 respectively SBQ ID NOs:35. 36 and 37 .respectively, and a light chain 

12. An isolated monoclonal antibody which binds to reftion cm risiftg CDR1 , C DR2. and CDR3 
human CD25 ; encoded by human heavy chain and human ences ~ rising the amino acid sequences set forth in 
kappa light chain nucleic adds comprising nucleotide S kq ID NOs :38, 39.1ind 40, respectively. 

sequences in their variable regions as set forth m SEQ ID ^ ^ iso|ated mon oclonal antibody which binds to 

NO: 1 and SEQ ID NO:3, respectively. , 0 human Qms wherein the antibodv comprises a heavy chain 

13. An isolated monoclonal antibody which binds to variable reg i on comprising CDR1, CDR2, and CDR3 
human CD25, encoded by human heavy chain and human scque nces comprising the amino acid sequences set forth in 
kappa light chain nucleic acids comprising nucleotide SEQ ID NOs: 17, 1 H and 19. respectively, and a light chain 
sequences in their variable regions as set forth in SEQ ID variable region comprising CORK CDR2 : and CDR3 
NO:9 and SEQ ID NO: 1 1 , respectively. 35 se q 1icnces comprising the amino acid sequences set forth in 

14. An isolated monoclonal antibody which binds to SEQ ID NOs:20. 21. and 22, respectively. 

human CD25, having a human heavy chain and human kappa 27. .An isolated monoclonal antibody which binds to 

light chain variable regions comprising the amino acid human CD25, wherein the antibody comprises a heavy chain 

sequences as set forth in SEQ ID NO: 6 and SEQ ID NO: 8. variable region comprising CDR1. CDR2, and CDR3 

respectively. 40 scquences comprising the amino acid sequences set forth in 

15. An isolated monoclonal antibody which binds to SEQ ID NOs:23 r 24 ; and 25, respectively and a light chain 
huuianCD25.havmgahumanheav>'cliainaiidhuniankappa variable region comprising CDR1, CDR2, and CDR3 
light chain variable regions comprising the amino acid sequences comprising the amino acid sequences set forth in 
sequences as set forth in SEQ IDNO:] 4 and SEQ ID NO:l 6. SEQ ID NOs:26. 27. and 28, respectively. 

respectively. 45 28. An isolated monoclonal antibody which binds to 

16. An isolated monoclonal antibody which binds to human CD25, wherem the antibody comprises a heavy chain 
human CD25. having a human heavy chain and human kappa variable region comprising CDR1, CDR2, and CDR3 
liaht chain variable regions comprising die amino acid sequences comprising the amino acid sequences set forth in 
sequences as set forth in SEQ ID NO:2 and SEQ ID NO:4 : SEQ ID NOs:29, 30, and 31, respectively and a light chain 
respectively 50 variable region comprising CDR1, CDR2. and CDR3 

17 An 'isolated monoclonal antibody which binds to sequences comprising the amino acid sequences set forth in 

human CD25. having a human heaw chain and human kappa SEQ ID NOs:32, 33, and 34.. respectively, 

light chain variable regions comprising the amino acid 29. An ,s,)lated monc^lonal anti^dy which binds to an 

sequences as set forth in SEQ ID NO: 10 and SEQ ID NO: 1 2. epitope on human CD2* defined by the antibody of any one of 

resnectivelv 55 claims 2 ^' 28 - 

! , « .i . l' . . 30. An isolated monoclonal antibody which has the binding 

8 An isolated nmnoclonal antibooy ha binds : htm n cfcjraclenstics of ^ of one of claims 25 . 2 8. 

CD25 comprising a full heavy chain and a full Might chain monoclonal antibody that binds human 

vanablen*^ C D25. comprising a full heaw chain and a full light chain 

selectee from the group consisting o1: SEQ ID NOs. 2, 4. 6. k, ^ ^ a| ouc vanablc region is 

10.12, 14. and 16. u . L L . , selected from the unmp consisting of: SEQIDNOs: 2. 4, 6. 8. 

19. An isolated human monoclonal antibody which binds ^ p J4 ^ ^ 

to an epitope on human CD25 defined by the antibody of any " 7 : 

one of claims 1-4. * * * * * 
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Express Mafl Land No. EM 192 S81 0S2 US Dated: Deca/nber 4, 2008 



Docket No.: GMI-059RCE 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Patent of: 
Janine Schuurraan, et al. 

Patent No.: 7,438,907 Confirmation No.: 6363 

Issued: October 21, 2008 

For: HUMAN MONOCLONAL ANTIBODIES 
AGAINST CD25 

MS Patent Ext. 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

APPLICATION FOR PATENT TERM ADJUSTMENT INCLUDING REQUEST FOR 
RECONSIDERATION UNDER 37 CFR 5L705(b) and (d) 

Dear Sir: 

1 . This is a request for reconsideration of the patent ternv adjustment (hereinafter 
"PTA") of 384 days indicated on the face of the issued patent. It is respectfully requested that 
Patentees be granted a minimum patent term adjustment of 854 days . 

2. In compliance with 37 CFR §1 .705(d), Patentees submit herewith a "Statement 
Under 37 CFR §1 .702(b)(2)". 




Art Unit: 1643 

Examiner: Bristol, Lynn Anne 



12/0B/20C8 CCHAUE 00000066 1Z0060 7423907 
01 FC:H55 200. CO DP. 
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Patent No.: 7,43S,907 



Group Art Unit: 6363 



3. In accordance with 37 CFR § 1 .705(d), Patentees hereby authorize the fees set 
forth in 37 CFR §1.705 (b)(1). Please charge the fee set forth in 37 CFR §1. 18(e) ($200.00) to 
our Deposit Order Account No. 1 2-0080. Please charge any necessary additional fees or credit 
any overpayments to our Deposit Order Account No. 12-0080. 



Dated: December 4, 2008 



Respectfully submitted, 




LAMVE & COCKFEELD, LLP 
One Post Office Soiiare 
Bost^ Massachusetts 02109 
(617) 

(617) 742-42 14 (Fax) 
Attorney/Agent For Applicant 
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Express Mail Label Ho. EM 192 981 052 US Dated: December 4, 2008 

Docket No. : GMI-059RCE 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Patent of: 
Janine Schuurman, et al 

Patent No.: 7,438,907 Confirmation No.: 6363 

Issued: October 21 , 2008 Art Unit: 1643 

For: HUMAN MONOCLONAL ANTIBODIES . Examiner: Bristol, Lynn Anne : - 

AGAINST CD25 : . 

MS Petition 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 

STATEMENT UNDER 37 CFR S 1.702fb)(2) 

Dear Sir: 

1 . This statement is respectfully submitted in support of the "Patent for Patent Term 
Adjustment Including Request for Reconsideration Under 37 CFR §L705(b)" for the above- 
referenced patent. In view of the following, it is respectfully requested that Patentees be granted 
a patent term adjustment of 854 days . 

2. The patent term adjustment per the ''Determination of Patent Term Adjustment Under 35 
U.S.C. § 154(b)" as shown on the face of the issued patent is 384 days. This determination of 
384 days is in error in that the Office failed to issue a patent within three years of the actual 
filing date of the above-referenced patent in accordance with 37 CFR §1. 702(b). 




3. The factual bases for the above adjustment are set forth as follows: 
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A. Examination Delays Pursuant to 37 CFR $1 .702 and SI .703 
Pursuant to 37 CFR § 1. 703(f), the period of adjustment of the term of the patent under 
§1 .702 is the sum of the periods of examination delay calculated under subparagraphs (a)-(e), to 
the extent that such periods are not overlapping, less the sum of the periods calculated under 
§1 .704 (the period of Applicant Delay). In the above-referenced patent, Patentees are entitled to 
a period of examination delay equal to the sum of the periods of delay under §1. 703(a) and (b) 
for the reasons set forth below. 

(i) "14 Month Delay" Pursuant to §l.703(a)(l) 

In accordance 37 CFR §1 .703(a)(1), Patentees are entitled to a period of patent term : 
adjustment due to the failure by the Office to mail an action under 35 U.S.C. §132 not laierthan 
14 months after the actual filing date {i.e., by January 1 4, 2005) (hereinafter "14 Month Delay").' 
As shown on the Office's PTA Calculation Sheet (see Exhibit A), the Office failed to mail an 
action under 35 U.S.C. § 1 32 (a Restriction Requirement) until May 2, 2006. Patentees are 
entitled to a period of patent term adjustment beginning on the day after the date that, is 14 
months after the date on which the above-referenced patent was filed under 35 U.S.C § 1 1 1 (a), 
i.e., January 15, 2005, and ending on the date of mailing of an action under 35 U.S.C. §132, i.e.. 
May 2, 2006. Accordingly, the period of patent term adjustment due to the 14 Month Delay by 
the Office is 473 days, which is in agreement with the period calculated by the Office on the 
PTA Calculation Sheet (Exhibit A). 

(ii) 'Three Years Delay" Pursuant to 37 CFR §1 .703(b) 

The Office did not comply with the requirement of 35 U.S.C. § 154(b) and 37 CFR 
§ 1 .702(b), which requires issuance of a patent within 3 years after the date on which the patent 
was filed under 35 U.S.C. §11 1(a). However, since the exclusionary period for continued 
examination set forth in 37 CFR § 1 .702(b)(1) applies to the instant patent, the number of days in 
the period beginning on the date on which Patentees first filed a Request for Continued . - 
Examination (February 28, 2008) and ending on the future issue date of a corresponding patent 
is excluded from the period of Three Years Delay. Therefore, in accordance with 37 CFR 
§ 1 .703, Patentees have calculated a maximum period of Three Years Delay based on the period 
of time beginning on the day after the date that is three years after the date on which the above- 
referenced patent was filed under 35 U.S.C. §1 1 1(a) (/.*., November 15, 2006), and ending on 



2 
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the date Patentees first filed a Request for Continued Examination (i.e., February 28, 2008). 
This period of delay is 470 days. 

(iii) Total Examination Delay Pursuant to 37 CFR § 1.703(f) 

As set forth in 37 CFR § 1 .703(f), the period of examination delay based on the grounds . 
set forth in 37 CFR §1.702 is the sum of the period of 14 Month Delay (473 days) and the 
maximum period of Three Years Delay (470 days), or 943 days, to the extent these periods of . 
delay are not overlapping. As the period of 14 Month Delay ended on May 2, 2006, prior to the 
first day of the period of Three Years Delay, i.e., November 15,2006, Patentees submit that 
these periods are not overlapping. 

B. "Applicant Delay" Pursuant to. 37 CFR $ lv704 - 'C 
Pursuant to 37 CFR § 1.704 the period of adjustment of the term of the patent due to 

examination delay is reduced by the period of Applicant Delay. As indicated on the Office's 
PTA Calculation Sheet (Exhibit C), the Office has calculated a period of Applicant Delay of 89 
days . 

C. Calculation of Correct Patent Term Adjustment Pursuant to 37 CFR SI .702(f) 
As set forth in 37 CFR §1 .703(f), Patentees are entitled to a period of patent term 

adjustment equal to the period of examination delays reduced by the period of Applicant Delay. 
Therefore, Patentees submit that the correct patent term adjustment for the above-referenced • 
patent is 854 days, which is the difference between the total period of examination delay (943 
days) and the Applicant Delay (89 days): . . . - . 



4. In accordance with 37 CFR§ 1 .705(b)(2)(iii), Patentees submit that this patent is not 
subject to a terminal disclaimer. 
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In view of the foregoing, it is respectfully requested that this Patent for Patent Term 
Adjustment be favorably considered and that a corrected Determination of Patent Term 
Adjustment be issued to reflect a patent term adjustment of 854 days . 



Dated: December 4, 2008 



Respectfully submitted 



Jill G<5rn2^f3£er, EsqV 
Registration NoN60,760 
LAHIVE & COCI^F IELD, LLP 
Office I 

.02109 

(6^1 

(617) 742^4214 (Fax) 
Attorney/Agent For Patentees 
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APPENDIX A 

HUMAN MONOCLONAL ANTIBODIES AGAINST 08-27- 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 
Civil Division 



GENMAB A/S, 



Plaintiff, 



v. 



HON. JOHN J. DOLL, 

Defendant. 



Civil Action No. 



LOCAL RULE 7.1 CERTIFICATE 

I, the undersigned, counsel of record for, Genmab A/S certify that to the 
best of my knowledge and belief, the following are parent companies, subsidiaries or 
affiliates of Genmab A/S which have any outstanding securities in the hands of the public: 

Celldex Therapeutics, Inc. 

IDM Pharma, Inc. 

Medarex, Inc. 

This representation is made in order that judges of this court may determine the need 
for recusal. 

Respectfully Submitted, 



BJk 



Deborah M. Shelton 
(D.C.Bar No. 464487) 
Christopher M. Loveland 
(D.C.Bar No. 473969) 

SHEPPARD MULLIN RICHTER & HAMPTON LLP 
1300 I Street, NW 
Suite 1100 East 
Washington, DC 20005 
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Phone: (202)218-0000 
Facsimile: (202)218-0020 

Dated: April 1 7, 2009 Counsel for Genmab S/A 

Of Counsel 

William A. Scofield, Jr. 
Jane E. Remit lard 
LAHIVE & COCKF1ELD LLP 
One Post Office Square 
Boston. MA 02109 
Phone: (617)994-0755 
Facsimile: (617)742-4214 
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